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Post-Y2 Sediment Analyses Results  
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â����d"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�i�!�

̀]�[ ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!�

���!��
���!��
���!��
���!��
��
!�

���!
�
���!	�
��
!
�
���!��
���!��
���!�	
���!��
���!��

�������

���!
�
���!��
���!��
���!	

���!��
���!��
���!��
���!��
��
!�

��
!�	
���!�

���!��
���!��
���!��

a�""!�����

���!
�
���!��
���!��
���!��
���!��
���!��
���!	�
��
!	�
�	
!��
�
	!��
�

!	�
�

!
�
�

!


���!��

jTYkTUVlmTn

��!���HHHHHL

��!���HHHHHO

��!�	�HHHHLo

��!���HHHHpO

��!�
�HHHHOI

��!���HHHHqO

��!���HHHHMK

��!���HHHHPO

��!���HHHHPP

rXNTUVHrTsntYTn
�̀��
����]��]���u�� �
�b�c����
v��� ��
��e��� �
����]��]���u�� �
��u�� ��h� "�w �"�̂

HxyZlz

��!��

��!���
��!���
��!��	

HxNNz

��!��	
��!�
�

{YsyZlkHjZlHjsYsNTVTYn

�̀��
����]��]���u�� �
�b�c��������
�b�c��������
v��� ��

|UNsU
LPOp

}Xm~H�HSsY�
LPOq

��!���
��!���
��!���
�

��!���

��!���
��!���
��!���
��!���
��!	��

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;B:

CDEFGH
IJHK

LMNOPPLQQ
LMNOROLQQ
ERNMST

UVWXYZJX[

�\
]̂_̀abcdef_
ghhijkclie_̂_

mhein̂cdef_
]h_̂ieôjkcdhiô_
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î̀_jfn_kldeijn_̀
oifjp_deq_r_̀
stuvwxyzv{|

}wv~���t{��v���z~��
���{�tz�v�~�������u�{
��|w~z�tz�v�~��������u�{
�

������
������
������
�

��~���s{�{v�
���

����
����
����
����
����
����
����
����
����
����
����
����
����
�����

�{���w{�v
���

�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����

�t{��v
��z~��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�t{��v��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�y�����v��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�WJ�WXY� W¡

������MMMMMR

������MMMMMQ

������MMMMR¢

������MMMM£Q

������MMMMQN

������MMMMUQ

������MMMMTP

������MMMMGQ

������MMMMGG

¤[SWXYM¤WK¡¥JW¡
�t~�
¦v~��~z��§ẗ{~v{w�
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ŪN¤U
G¢M 

°X�±K²KS¤Y³
G¢M¡

~�����
~�����
~�����
~

~�����

~�����
~�����
~�����
������
~�����

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
.'(?:;B:

CDDEFGH
IJKLM

NOPQRSNTT
NOPSUSNTT
VOPQOU

WXYZ[\]Ẑ
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nheiôcdp̂q̂_
rstuvwxyuz{

|vu}~��sz��u���y}��
���z�sy�u�}�������t�z
��{v}y�sy�u�}��������t�z
�

������
������
������
�

�~}���rz�zu�
���

����
����
����
����
����
����
����
����
����
����
����
����
����
�����

�z���vz�u
���

�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����

�sz��u
��y}��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�sz��u��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�x�����u��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�UZ�UVW��U 

������JJJJJ¡

������JJJJJP

������JJJJ¡¢

������JJJJQP

������JJJJPK

������JJJJ£P

������JJJJSM

������JJJJ¤P

������JJJJ¤¤

¥YOUVWJ¥U¦ §ZU 
�s}�
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ü}��}y��©sªz}uzv�
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â����d"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�i�!�

̀]�[ ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!��
���!��
���!��
���!��
���!�

���!�	
��
!��
���!��
���!��
���!��
���!��
���!��
���!��
���!��

�������

���!��
���!��
���!��
���!	�
���!��
���!��
���!
�
���!��
���!��
���!��
���!��
���!��
���!��
���!��

a�""!�����

���!��
���!��
���!�	
��
!��
���!�

��	!	�
���!��
��	!��
���!��
�
�!��
�

!��
�

!
	
���!��
���!��

jTYkTUVlmTn

��!���LLLLLP

��!�
�LLLLLH

��!���LLLLPo

��!���LLLLpH

��!���LLLLHG

��!
��LLLLqH

��!���LLLLOR

��!���LLLLrH

��!���LLLLrr

sXQTUVLsTtnuYTn
�̀��
����]��]���v�� �
�b�c����
w��� ��
��e��� �
����]��]���v�� �
��v�� ��h� "�x �"�̂

LyzZl{

��!�
�
��!�	�
��!��	
��!�	�

LyQQ{

��!�	�
��!���

|YtzZlkLjZlLjtYtQTVTYn

�̀��
����]��]���v�� �
�b�c��������
�b�c��������
w��� ��

}UQtU
PrHp

~Xm�L�LStY�
PrHq

��!��	
��!��	
��!�
�
�

��!���

��!���
��!���
��!���
��!��	
��!	
�

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-10



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
.'(?:;B:

CDEFGHI
/6+7J

KLMNOPKQQ
KLMROSKQQ
TLMURL

VWXYZ[\Y]

�̂
_̀abcdefgha
ijjklmenkgàa
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dp̂qf̂nncv�w
dp̂qf̂nncv�w
�aiohǹn
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abij
hsijcimcg�b�disdlj
htbujbrrgz�{
htbujbrrgz�{
�emslrdr

 ZS�Z
WRPU

¡]�¢M£MX�̂¤
WRPQ

g�����
g����~
�����~
g

g���~�

g�����
g�����
������
������
g�����

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
.'(?:;B:

CDEFGH
IJJ

KFLMFFKNN
KFLMMGKNN
EOLOGG

PQRSTUVSW

�X
Y������Z
X  �[\����Z�Z

]�Z�"����Z
X  �[\�� ���Z
 ̂������_�̀�Z
a�b� _���c

d ��[�̀���������"�
��e����������!���b�
��c �������������!���b�
�

��	!	

���!��
���!��
�

[̂����a"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�f�!�

]Z�X ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!	�
���!��
���!�	
���!��
���!	�
���!��
���!	�
���!��
���!��
���!��
���!��
���!��
���!��
���!��

�������

���!��
���!��
���!��
���!�

���!
�
���!�

��
!�	
���!��
���!	�
��
!��
���!��
���!	�
���!��
���!��

�̂""!�����

���!��
���!��
���!��
��
!��
���!��
���!��
��
!��
���!		
���!��
�
�!�	
�

!��
�

!
�
�

!
�
���!��

gQVhQRSijQk

��!���KKKKKO

��!�	�KKKKKG

��!���KKKKOl

��!�
�KKKKmG

��!���KKKKGF

��!
��KKKKnG

��!�	�KKKKoM

��!���KKKKpG

��!���KKKKpp

qUNQRSKqQrksVQk
]���
����Z��Z���t�� �
�_�̀����
u��� ��
��b��� �
����Z��Z���t�� �
��t�� ��e� "�v �"�[

KwxWiy

��!���
��!��	
��!���
��!	�


KwNNy

��!���
��!���

zVrxWihKgWiKgrVrNQSQVk

]���
����Z��Z���t�� �
�_�̀��������
�_�̀��������
u��� ��

{RNrR
OpGm

|Uj}K~KPrV�
OpGn

��!���
��!���
��!���
�

��!���

��!
�	
��!���
��!�
�
��!		�
��!���

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-15



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-16



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-17



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-18



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-19



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-20



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-21



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-22



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-23



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-24



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-25



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-26



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-27



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-28



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-29



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-30



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-31



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-32



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-33



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-34



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-35



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-36



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-37



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-38



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-39



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-40



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-41



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-42



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-43



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-44



φ

φ φ

φ

φ φ

φ

φ φ

φ

φ φ

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-45



-4 -3 -2 -1 0 1 2 3 4
0

10

20

30

40

50

60

70

80

90

100

W
ei

gh
t %

Grain Size (φ)

Grain Size Distribution
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

B2a
Grab

 0.342 mm
 0.659 mm
-1.358

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Strongly Coarse Skew
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.30
  0.02
  2.16
   1.6

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.23
  0.01
  0.19
  0.46
  1.69
  3.93
  9.55
 29.93
 50.47
 21.23
  1.49
  0.09
  0.01
  0.02

Weight %

  0.19
  0.01
  0.16
  0.39
  1.42
  3.29
  8.01
 25.09
 42.31
 17.80
  1.25
  0.08
  0.01
  0.02

Cumm. Wt %

  0.19
  0.20
  0.36
  0.75
  2.16
  5.46
 13.46
 38.55
 80.85
 98.65
 99.90
 99.97
 99.98
100.00

Percentiles
-0.660     1
 0.180     5
 0.800    16
 0.980    25
 1.385    50
 1.680    75
 1.840    84
 2.145    95
 2.390    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.548
 0.602
-1.358
 7.432

 (mm)
 0.342
 0.659

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.342
 0.558
-0.176

 1.150

 1.320
 0.520
-0.125
-0.428
 0.889
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

B2b
Grab

 0.458 mm
 0.608 mm
-0.729

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.03
  0.01
  6.79
   1.5

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.13
  0.38
  0.54
  1.77
  5.33
 12.17
 24.76
 37.47
 27.46
  9.25
  0.69
  0.06
  0.01
  0.01

Weight %

  0.11
  0.32
  0.45
  1.47
  4.44
 10.14
 20.63
 31.22
 22.88
  7.71
  0.57
  0.05
  0.01
  0.01

Cumm. Wt %

  0.11
  0.42
  0.87
  2.35
  6.79
 16.93
 37.56
 68.77
 91.65
 99.36
 99.93
 99.98
 99.99
100.00

Percentiles
-1.210     1
-0.450     5
 0.205    16
 0.445    25
 0.950    50
 1.385    75
 1.585    84
 1.965    95
 2.225    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.126
 0.719
-0.729
 4.216

 (mm)
 0.458
 0.608

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.913
 0.711
-0.120

 1.053

 0.895
 0.690
-0.080
-0.279
 0.750
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Nags Head NC
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B2c
Grab

 0.454 mm
 0.638 mm
-0.836

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.98
  0.01
  5.08
   1.4

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.12
  0.29
  0.44
  1.16
  4.08
 10.34
 25.19
 45.42
 25.44
  7.02
  0.44
  0.03
  0.00
  0.01

Weight %

  0.10
  0.24
  0.37
  0.97
  3.40
  8.62
 21.00
 37.86
 21.20
  5.85
  0.37
  0.03
  0.00
  0.01

Cumm. Wt %

  0.10
  0.34
  0.71
  1.68
  5.08
 13.69
 34.69
 72.55
 93.75
 99.60
 99.97
 99.99
 99.99
100.00

Percentiles
-1.100     1
-0.260     5
 0.305    16
 0.520    25
 0.950    50
 1.310    75
 1.520    84
 1.855    95
 2.200    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.139
 0.648
-0.836
 5.014

 (mm)
 0.454
 0.638

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.925
 0.624
-0.103

 1.097

 0.912
 0.608
-0.062
-0.251
 0.741
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Project
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B2d
Grab

 0.407 mm
 0.619 mm
-0.869

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.49
  0.02
  4.77
   1.4

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.13
  0.13
  0.44
  1.27
  3.73
  8.38
 18.29
 36.35
 36.41
 13.07
  1.13
  0.12
  0.02
  0.02

Weight %

  0.11
  0.11
  0.37
  1.06
  3.12
  7.01
 15.31
 30.42
 30.47
 10.94
  0.95
  0.10
  0.02
  0.02

Cumm. Wt %

  0.11
  0.22
  0.59
  1.65
  4.77
 11.78
 27.09
 57.51
 87.98
 98.92
 99.87
 99.97
 99.98
100.00

Percentiles
-1.055     1
-0.235     5
 0.390    16
 0.680    25
 1.125    50
 1.535    75
 1.685    84
 2.070    95
 2.290    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.298
 0.692
-0.869
 4.648

 (mm)
 0.407
 0.619

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.067
 0.673
-0.158

 1.105

 1.038
 0.647
-0.135
-0.320
 0.780

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
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Grain Size (mm)

Project
Location
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Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

B2e
Grab

 0.500 mm
 0.597 mm
-0.728

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.89
  0.02
 10.18
   1.8

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.17
  0.42
  0.82
  3.38
  7.42
 12.95
 26.17
 40.23
 21.63
  5.94
  0.68
  0.05
  0.01
  0.02

Weight %

  0.14
  0.35
  0.68
  2.82
  6.19
 10.80
 21.83
 33.56
 18.04
  4.95
  0.57
  0.04
  0.01
  0.02

Cumm. Wt %

  0.14
  0.49
  1.18
  4.00
 10.18
 20.99
 42.81
 76.37
 94.41
 99.37
 99.93
 99.97
 99.98
100.00

Percentiles
-1.380     1
-0.670     5
 0.020    16
 0.340    25
 0.855    50
 1.230    75
 1.460    84
 1.810    95
 2.215    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.001
 0.745
-0.728
 4.061

 (mm)
 0.500
 0.597

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.778
 0.736
-0.195

 1.142

 0.740
 0.720
-0.160
-0.396
 0.722
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

B3a
Grab

 0.364 mm
 0.678 mm
-0.814

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.54
  0.03
  1.92
   1.6

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.00
  0.03
  0.15
  0.42
  1.70
  4.21
 12.29
 39.48
 45.77
 14.48
  0.83
  0.11
  0.04
  0.03

Weight %

  0.00
  0.03
  0.13
  0.35
  1.42
  3.52
 10.28
 33.03
 38.29
 12.11
  0.69
  0.09
  0.03
  0.03

Cumm. Wt %

  0.00
  0.03
  0.15
  0.50
  1.92
  5.45
 15.73
 48.75
 87.04
 99.16
 99.85
 99.94
 99.97
100.00

Percentiles
-0.575     1
 0.185     5
 0.755    16
 0.890    25
 1.265    50
 1.595    75
 1.710    84
 2.080    95
 2.245    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.458
 0.561
-0.814
 5.091

 (mm)
 0.364
 0.678

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.243
 0.526
-0.104

 1.102

 1.232
 0.478
-0.068
-0.277
 0.984
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2203
Nags Head NC
Aug 2013

B3b
Grab

 0.447 mm
 0.614 mm
-0.672

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.23
  0.02
  6.44
   1.2

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.08
  0.17
  0.36
  2.04
  5.09
 10.92
 23.78
 38.35
 28.76
  9.85
  0.76
  0.04
  0.01
  0.02

Weight %

  0.07
  0.14
  0.30
  1.70
  4.23
  9.08
 19.78
 31.90
 23.92
  8.19
  0.63
  0.03
  0.01
  0.02

Cumm. Wt %

  0.07
  0.21
  0.51
  2.20
  6.44
 15.52
 35.30
 67.20
 91.12
 99.31
 99.94
 99.98
 99.98
100.00

Percentiles
-1.105     1
-0.420     5
 0.260    16
 0.490    25
 0.980    50
 1.415    75
 1.600    84
 1.985    95
 2.230    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.161
 0.703
-0.672
 3.947

 (mm)
 0.447
 0.614

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.947
 0.699
-0.119

 1.066

 0.930
 0.670
-0.075
-0.295
 0.795
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2203
Nags Head NC
Aug 2013

B3c
Grab

 0.512 mm
 0.538 mm
-1.212

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.13
  0.02
 13.25
   1.9

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.87
  2.44
  2.06
  3.69
  6.86
 11.05
 20.68
 38.82
 27.44
  5.76
  0.33
  0.07
  0.03
  0.03

Weight %

  0.72
  2.03
  1.71
  3.07
  5.71
  9.20
 17.21
 32.31
 22.84
  4.79
  0.27
  0.06
  0.02
  0.02

Cumm. Wt %

  0.72
  2.76
  4.47
  7.54
 13.25
 22.45
 39.67
 71.98
 94.82
 99.62
 99.89
 99.95
 99.98
100.00

Percentiles
-2.180     1
-1.165     5
-0.100    16
 0.325    25
 0.910    50
 1.315    75
 1.515    84
 1.770    95
 2.185    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.965
 0.895
-1.212
 4.693

 (mm)
 0.512
 0.538

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.775
 0.848
-0.332

 1.215

 0.708
 0.807
-0.251
-0.752
 0.817
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2203
Nags Head NC
Aug 2013

B3d
Grab

 0.498 mm
 0.591 mm
-1.057

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.31
  0.02
  9.45
   2.9

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.54
  0.62
  1.21
  2.83
  6.07
 11.96
 26.41
 40.51
 23.54
  5.14
  0.41
  0.04
  0.01
  0.02

Weight %

  0.45
  0.52
  1.02
  2.37
  5.09
 10.02
 22.14
 33.95
 19.73
  4.31
  0.34
  0.03
  0.01
  0.02

Cumm. Wt %

  0.45
  0.97
  1.99
  4.36
  9.45
 19.47
 41.61
 75.56
 95.29
 99.60
 99.94
 99.97
 99.98
100.00

Percentiles
-1.735     1
-0.685     5
 0.075    16
 0.375    25
 0.875    50
 1.240    75
 1.465    84
 1.745    95
 2.180    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.007
 0.758
-1.057
 5.104

 (mm)
 0.498
 0.591

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.805
 0.716
-0.218

 1.151

 0.770
 0.695
-0.151
-0.496
 0.748
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2203
Nags Head NC
Aug 2013

B3e
Grab

 0.408 mm
 0.642 mm
-1.016

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.73
  0.02
  4.15
   1.4

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.03
  0.31
  0.33
  0.97
  3.33
  6.91
 18.03
 41.20
 38.43
  9.47
  0.64
  0.04
  0.02
  0.02

Weight %

  0.03
  0.26
  0.28
  0.81
  2.78
  5.77
 15.06
 34.41
 32.10
  7.91
  0.53
  0.03
  0.02
  0.02

Cumm. Wt %

  0.03
  0.28
  0.56
  1.37
  4.15
  9.92
 24.98
 59.39
 91.49
 99.40
 99.93
 99.97
 99.98
100.00

Percentiles
-0.980     1
-0.175     5
 0.450    16
 0.750    25
 1.115    50
 1.495    75
 1.635    84
 1.970    95
 2.225    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.293
 0.638
-1.016
 5.332

 (mm)
 0.408
 0.642

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.067
 0.621
-0.163

 1.180

 1.042
 0.593
-0.122
-0.367
 0.810
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2203
Nags Head NC
Aug 2013

BC-E12a
Grab

 0.484 mm
 0.601 mm
-0.801

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.66
  0.01
  8.72
   1.3

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.07
  0.48
  1.10
  2.49
  6.29
 12.88
 25.63
 37.76
 25.84
  6.73
  0.33
  0.04
  0.01
  0.01

Weight %

  0.06
  0.40
  0.92
  2.08
  5.26
 10.76
 21.42
 31.56
 21.59
  5.62
  0.28
  0.03
  0.01
  0.01

Cumm. Wt %

  0.06
  0.46
  1.38
  3.46
  8.72
 19.48
 40.90
 72.46
 94.05
 99.67
 99.95
 99.98
 99.99
100.00

Percentiles
-1.455     1
-0.605     5
 0.090    16
 0.380    25
 0.895    50
 1.310    75
 1.515    84
 1.835    95
 2.190    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.047
 0.736
-0.801
 4.085

 (mm)
 0.484
 0.601

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.833
 0.726
-0.180

 1.075

 0.802
 0.713
-0.130
-0.393
 0.712
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Nags Head NC
Aug 2013

BC-E12b
Grab

 0.539 mm
 0.558 mm
-0.553

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.82
  0.01
 14.57
   1.4

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.11
  0.91
  1.88
  5.02
  9.54
 16.08
 27.25
 30.90
 19.41
  7.95
  0.68
  0.06
  0.02
  0.01

Weight %

  0.09
  0.76
  1.57
  4.19
  7.96
 13.42
 22.74
 25.79
 16.20
  6.63
  0.57
  0.05
  0.02
  0.01

Cumm. Wt %

  0.09
  0.85
  2.42
  6.61
 14.57
 27.99
 50.73
 76.52
 92.72
 99.36
 99.92
 99.97
 99.99
100.00

Percentiles
-1.705     1
-0.940     5
-0.195    16
 0.140    25
 0.735    50
 1.220    75
 1.480    84
 1.920    95
 2.225    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.891
 0.843
-0.553
 3.320

 (mm)
 0.539
 0.558

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.673
 0.852
-0.141

 1.085

 0.643
 0.837
-0.110
-0.293
 0.707
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BC-E12c
Grab

 0.599 mm
 0.579 mm
-0.646

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.50
  0.02
 16.44
   1.2

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.67
  0.63
  1.74
  4.66
 11.94
 19.82
 31.55
 31.87
 12.82
  3.56
  0.19
  0.02
  0.01
  0.02

Weight %

  0.56
  0.53
  1.46
  3.90
  9.99
 16.59
 26.40
 26.67
 10.73
  2.98
  0.16
  0.02
  0.01
  0.02

Cumm. Wt %

  0.56
  1.09
  2.54
  6.44
 16.44
 33.02
 59.42
 86.09
 96.82
 99.80
 99.96
 99.97
 99.98
100.00

Percentiles
-1.835     1
-0.935     5
-0.270    16
 0.010    25
 0.570    50
 1.040    75
 1.210    84
 1.665    95
 2.115    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.739
 0.789
-0.646
 3.945

 (mm)
 0.599
 0.579

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.503
 0.764
-0.146

 1.035

 0.470
 0.740
-0.135
-0.277
 0.757
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BC-E12d
Grab

 0.483 mm
 0.595 mm
-0.723

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.33
  0.03
  8.22
   1.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.31
  0.37
  0.83
  2.29
  6.09
 13.89
 27.74
 34.94
 25.14
  8.19
  0.41
  0.07
  0.02
  0.04

Weight %

  0.26
  0.31
  0.69
  1.90
  5.06
 11.54
 23.05
 29.04
 20.89
  6.81
  0.34
  0.06
  0.02
  0.03

Cumm. Wt %

  0.26
  0.57
  1.25
  3.16
  8.22
 19.76
 42.82
 71.85
 92.74
 99.55
 99.89
 99.95
 99.97
100.00

Percentiles
-1.435     1
-0.570     5
 0.085    16
 0.365    25
 0.875    50
 1.325    75
 1.540    84
 1.915    95
 2.210    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.050
 0.748
-0.723
 4.336

 (mm)
 0.483
 0.595

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.833
 0.740
-0.124

 1.061

 0.813
 0.728
-0.086
-0.278
 0.708
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Nags Head NC
Aug 2013

BC-E12e
Grab

 0.419 mm
 0.622 mm
-0.606

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.62
  0.03
  4.54
   1.6

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.00
  0.17
  0.38
  1.07
  3.81
  9.61
 22.39
 36.39
 31.24
 13.56
  0.89
  0.06
  0.02
  0.03

Weight %

  0.00
  0.14
  0.32
  0.89
  3.19
  8.03
 18.72
 30.42
 26.12
 11.34
  0.74
  0.05
  0.02
  0.03

Cumm. Wt %

  0.00
  0.14
  0.46
  1.35
  4.54
 12.57
 31.29
 61.71
 87.83
 99.16
 99.91
 99.96
 99.97
100.00

Percentiles
-0.950     1
-0.220     5
 0.340    16
 0.580    25
 1.060    50
 1.505    75
 1.675    84
 2.065    95
 2.245    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.255
 0.684
-0.606
 3.846

 (mm)
 0.419
 0.622

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.025
 0.680
-0.100

 1.012

 1.007
 0.667
-0.079
-0.206
 0.712
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2203
Nags Head NC
Aug 2013

BC-E12f
Grab

 0.507 mm
 0.567 mm
-1.201

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.18
  0.01
 10.42
   1.2

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  1.57
  0.38
  1.19
  2.83
  6.55
 13.19
 26.24
 37.35
 24.24
  6.32
  0.27
  0.03
  0.01
  0.01

Weight %

  1.31
  0.32
  0.99
  2.35
  5.45
 10.98
 21.83
 31.08
 20.17
  5.26
  0.22
  0.02
  0.01
  0.01

Cumm. Wt %

  1.31
  1.62
  2.61
  4.97
 10.42
 21.39
 43.23
 74.31
 94.47
 99.73
 99.96
 99.98
 99.99
100.00

Percentiles
-2.250     1
-0.745     5
 0.005    16
 0.335    25
 0.860    50
 1.265    75
 1.490    84
 1.800    95
 2.180    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.980
 0.818
-1.201
 5.502

 (mm)
 0.507
 0.567

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.785
 0.757
-0.206

 1.122

 0.747
 0.742
-0.152
-0.448
 0.714

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
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2203
Nags Head NC
Aug 2013

BC-E12g
Grab

 0.579 mm
 0.558 mm
-0.751

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.28
  0.01
 17.27
   1.2

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.47
  0.93
  2.78
  5.99
 10.60
 15.62
 27.44
 34.98
 17.24
  3.87
  0.32
  0.03
  0.00
  0.01

Weight %

  0.39
  0.77
  2.31
  4.98
  8.81
 12.99
 22.81
 29.08
 14.33
  3.22
  0.27
  0.02
  0.00
  0.01

Cumm. Wt %

  0.39
  1.16
  3.48
  8.46
 17.27
 30.25
 53.07
 82.15
 96.48
 99.70
 99.97
 99.99
 99.99
100.00

Percentiles
-1.855     1
-1.095     5
-0.320    16
 0.050    25
 0.685    50
 1.125    75
 1.315    84
 1.700    95
 2.140    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.788
 0.842
-0.751
 3.559

 (mm)
 0.579
 0.558

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.560
 0.832
-0.252

 1.066

 0.498
 0.817
-0.229
-0.468
 0.709
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2203
Nags Head NC
Aug 2013

BC-E12h
Grab

 0.628 mm
 0.481 mm
-0.731

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.94
  0.01
 23.04
   2.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  2.14
  3.62
  4.62
  6.30
 10.96
 16.72
 23.47
 23.85
 20.87
  6.96
  0.37
  0.04
  0.01
  0.01

Weight %

  1.78
  3.02
  3.85
  5.25
  9.14
 13.94
 19.57
 19.88
 17.40
  5.80
  0.31
  0.03
  0.01
  0.01

Cumm. Wt %

  1.78
  4.80
  8.65
 13.91
 23.04
 36.99
 56.55
 76.44
 93.84
 99.64
 99.95
 99.98
 99.99
100.00

Percentiles
-2.250     1
-1.725     5
-0.635    16
-0.180    25
 0.585    50
 1.215    75
 1.465    84
 1.850    95
 2.195    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.672
 1.055
-0.731
 3.122

 (mm)
 0.628
 0.481

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.472
 1.067
-0.227

 1.050

 0.415
 1.050
-0.162
-0.498
 0.702
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2203
Nags Head NC
Aug 2013

BC-E12i
Grab

 0.523 mm
 0.586 mm
-1.007

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.29
  0.02
 10.64
   1.0

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.54
  0.96
  1.45
  2.77
  6.97
 13.60
 29.19
 39.26
 19.41
  4.78
  0.30
  0.03
  0.01
  0.02

Weight %

  0.45
  0.80
  1.22
  2.32
  5.84
 11.40
 24.47
 32.91
 16.27
  4.01
  0.25
  0.03
  0.01
  0.02

Cumm. Wt %

  0.45
  1.26
  2.47
  4.80
 10.64
 22.04
 46.51
 79.42
 95.69
 99.70
 99.95
 99.97
 99.98
100.00

Percentiles
-1.910     1
-0.730     5
-0.015    16
 0.310    25
 0.805    50
 1.185    75
 1.390    84
 1.730    95
 2.165    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.936
 0.771
-1.007
 4.946

 (mm)
 0.523
 0.586

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.727
 0.724
-0.208

 1.152

 0.688
 0.702
-0.167
-0.434
 0.751
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2203
Nags Head NC
Aug 2013

BC-E12j
Grab

 0.667 mm
 0.563 mm
-0.418

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Symmetrical
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.32
  0.02
 22.13
   2.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.96
  0.65
  2.50
  7.28
 15.24
 24.16
 31.84
 23.51
 10.84
  2.99
  0.22
  0.06
  0.04
  0.03

Weight %

  0.80
  0.54
  2.08
  6.05
 12.67
 20.08
 26.46
 19.54
  9.01
  2.49
  0.18
  0.05
  0.03
  0.02

Cumm. Wt %

  0.80
  1.34
  3.42
  9.47
 22.13
 42.21
 68.68
 88.21
 97.22
 99.71
 99.89
 99.94
 99.98
100.00

Percentiles
-2.065     1
-1.120     5
-0.490    16
-0.180    25
 0.395    50
 0.910    75
 1.140    84
 1.625    95
 2.105    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.585
 0.828
-0.418
 3.629

 (mm)
 0.667
 0.563

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.348
 0.823
-0.095

 1.032

 0.325
 0.815
-0.086
-0.175
 0.684
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Nags Head NC
Aug 2013

NSS-01a
Swash

 0.534 mm
 0.417 mm
-0.669

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.39
  0.01
 23.53
   2.9

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  2.70
  4.30
  4.88
  6.96
  9.49
 11.81
 14.44
 16.76
 23.35
 20.54
  4.55
  0.53
  0.07
  0.01

Weight %

  2.24
  3.57
  4.05
  5.78
  7.88
  9.81
 11.99
 13.92
 19.40
 17.06
  3.78
  0.44
  0.06
  0.01

Cumm. Wt %

  2.24
  5.81
  9.87
 15.65
 23.53
 33.34
 45.34
 59.26
 78.65
 95.71
 99.49
 99.93
 99.99
100.00

Percentiles
-2.250     1
-1.865     5
-0.730    16
-0.175    25
 0.920    50
 1.655    75
 1.905    84
 2.230    95
 2.685    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.906
 1.263
-0.669
 2.656

 (mm)
 0.534
 0.417

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.698
 1.279
-0.306

 0.917

 0.587
 1.317
-0.252
-0.560
 0.554
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NSS-01b
LTT

 0.505 mm
 0.361 mm
-0.754

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Platykurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.06
  0.02
 26.65
   8.9

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  5.04
  5.61
  7.08
  7.25
  7.02
  6.51
  7.64
 11.78
 23.49
 29.44
  7.96
  1.13
  0.09
  0.02

Weight %

  4.20
  4.67
  5.90
  6.04
  5.85
  5.42
  6.36
  9.81
 19.57
 24.52
  6.63
  0.94
  0.07
  0.02

Cumm. Wt %

  4.20
  8.87
 14.77
 20.81
 26.65
 32.08
 38.44
 48.25
 67.82
 92.34
 98.97
 99.91
 99.98
100.00

Percentiles
-2.250     1
-2.165     5
-1.150    16
-0.390    25
 1.295    50
 1.895    75
 2.080    84
 2.450    95
 2.765    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.985
 1.471
-0.754
 2.357

 (mm)
 0.505
 0.361

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.742
 1.507
-0.507

 0.828

 0.465
 1.615
-0.514
-0.714
 0.429
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Aug 2013

NSS-02a
Swash

 0.354 mm
 0.547 mm
-0.973

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.60
  0.02
  7.93
   2.2

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.07
  0.16
  0.86
  2.49
  5.90
  7.88
 10.54
 17.42
 37.26
 30.15
  6.10
  0.70
  0.05
  0.02

Weight %

  0.06
  0.13
  0.72
  2.08
  4.93
  6.59
  8.81
 14.57
 31.15
 25.21
  5.10
  0.59
  0.04
  0.02

Cumm. Wt %

  0.06
  0.19
  0.91
  2.99
  7.93
 14.52
 23.33
 37.89
 69.05
 94.26
 99.36
 99.94
 99.98
100.00

Percentiles
-1.230     1
-0.545     5
 0.335    16
 0.805    25
 1.445    50
 1.870    75
 2.045    84
 2.325    95
 2.715    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.498
 0.870
-0.973
 3.729

 (mm)
 0.354
 0.547

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.275
 0.862
-0.343

 1.104

 1.190
 0.855
-0.298
-0.649
 0.678
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Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NSS-02b
LTT

 0.619 mm
 0.277 mm
-0.436

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Very Platykurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

117.50
  0.02
 37.63
   3.3

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

 14.15
 11.64
  7.99
  5.87
  4.56
  3.39
  3.39
  5.07
 13.92
 33.78
 11.41
  2.12
  0.19
  0.02

Weight %

 12.04
  9.91
  6.80
  5.00
  3.88
  2.89
  2.89
  4.31
 11.85
 28.75
  9.71
  1.80
  0.16
  0.02

Cumm. Wt %

 12.04
 21.95
 28.75
 33.74
 37.63
 40.51
 43.40
 47.71
 59.56
 88.31
 98.02
 99.82
 99.98
100.00

Percentiles
-2.250     1
-2.250     5
-2.050    16
-1.525    25
 1.345    50
 2.020    75
 2.175    84
 2.595    95
 3.020    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.693
 1.850
-0.436
 1.561

 (mm)
 0.619
 0.277

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.490
 1.790
-0.546

 0.560

 0.063
 2.112
-0.607
-0.555
 0.147
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NSS-03a
Swash

 0.548 mm
 0.437 mm
-0.689

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.06
  0.01
 22.70
   4.5

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  2.99
  2.99
  3.99
  7.44
  9.84
 12.70
 16.39
 20.12
 23.46
 16.39
  3.27
  0.44
  0.03
  0.01

Weight %

  2.49
  2.49
  3.32
  6.20
  8.20
 10.58
 13.65
 16.76
 19.54
 13.65
  2.72
  0.37
  0.02
  0.01

Cumm. Wt %

  2.49
  4.98
  8.30
 14.50
 22.70
 33.28
 46.93
 63.68
 83.23
 96.88
 99.60
 99.97
 99.99
100.00

Percentiles
-2.250     1
-1.745     5
-0.660    16
-0.140    25
 0.840    50
 1.540    75
 1.780    84
 2.180    95
 2.640    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.867
 1.194
-0.689
 2.883

 (mm)
 0.548
 0.437

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.653
 1.205
-0.273

 0.958

 0.560
 1.220
-0.230
-0.510
 0.609
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NSS-03b
LTT

 0.440 mm
 0.373 mm
-1.069

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.16
  0.02
 19.40
   8.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  6.48
  4.30
  3.46
  3.85
  5.22
  6.54
  9.23
 12.99
 24.00
 32.30
  9.89
  1.78
  0.10
  0.02

Weight %

  5.39
  3.58
  2.88
  3.20
  4.34
  5.44
  7.68
 10.81
 19.97
 26.88
  8.23
  1.48
  0.08
  0.02

Cumm. Wt %

  5.39
  8.97
 11.85
 15.05
 19.40
 24.84
 32.52
 43.33
 63.31
 90.19
 98.42
 99.90
 99.98
100.00

Percentiles
-2.250     1
-2.250     5
-0.640    16
 0.260    25
 1.415    50
 1.965    75
 2.135    84
 2.540    95
 2.945    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.184
 1.424
-1.069
 3.167

 (mm)
 0.440
 0.373

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.970
 1.420
-0.506

 1.151

 0.747
 1.388
-0.481
-0.915
 0.726
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Grain Size (mm)

Project
Location
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Station
Interval
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Skewness

USCS

2203
Nags Head NC
Aug 2013

NSS-04a
Swash

 0.433 mm
 0.429 mm
-0.877

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.81
  0.02
 18.40
   2.3

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  1.19
  3.04
  4.16
  5.80
  7.85
  9.57
 10.60
 12.25
 25.85
 31.67
  6.61
  1.12
  0.08
  0.02

Weight %

  0.99
  2.54
  3.47
  4.84
  6.55
  7.99
  8.85
 10.22
 21.58
 26.43
  5.52
  0.93
  0.07
  0.02

Cumm. Wt %

  0.99
  3.53
  7.00
 11.84
 18.40
 26.38
 35.23
 45.46
 67.03
 93.46
 98.98
 99.92
 99.98
100.00

Percentiles
-2.250     1
-1.540     5
-0.435    16
 0.165    25
 1.355    50
 1.900    75
 2.070    84
 2.390    95
 2.760    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.209
 1.222
-0.877
 2.940

 (mm)
 0.433
 0.429

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.997
 1.222
-0.451

 0.928

 0.818
 1.253
-0.429
-0.743
 0.569
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NSS-04b
LTT

 0.447 mm
 0.419 mm
-1.199

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Poorly Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.53
  0.01
 17.13
   2.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  4.28
  3.30
  3.42
  4.19
  5.29
  6.85
 10.12
 17.07
 34.58
 24.69
  5.06
  0.65
  0.02
  0.01

Weight %

  3.58
  2.76
  2.86
  3.51
  4.43
  5.73
  8.47
 14.28
 28.93
 20.66
  4.23
  0.54
  0.02
  0.01

Cumm. Wt %

  3.58
  6.34
  9.20
 12.71
 17.13
 22.86
 31.33
 45.61
 74.54
 95.20
 99.43
 99.97
 99.99
100.00

Percentiles
-2.250     1
-1.995     5
-0.380    16
 0.375    25
 1.325    50
 1.760    75
 1.980    84
 2.245    95
 2.700    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.160
 1.255
-1.199
 3.710

 (mm)
 0.447
 0.419

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.975
 1.232
-0.505

 1.255

 0.800
 1.180
-0.445
-1.017
 0.797
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Project
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Skewness

USCS

2203
Nags Head NC
Aug 2013

NSS-05a
Swash

 0.354 mm
 0.507 mm
-1.383

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Strongly Coarse Skew
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.97
  0.01
 10.42
   3.0

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.42
  1.35
  1.57
  3.46
  5.70
  6.67
  7.42
 11.34
 41.19
 34.73
  5.37
  0.71
  0.03
  0.01

Weight %

  0.35
  1.13
  1.31
  2.88
  4.75
  5.56
  6.18
  9.45
 34.33
 28.95
  4.48
  0.59
  0.03
  0.01

Cumm. Wt %

  0.35
  1.48
  2.78
  5.67
 10.42
 15.98
 22.16
 31.62
 65.95
 94.90
 99.37
 99.97
 99.99
100.00

Percentiles
-1.960     1
-0.865     5
 0.250    16
 0.900    25
 1.520    50
 1.905    75
 2.060    84
 2.260    95
 2.710    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.497
 0.980
-1.383
 4.650

 (mm)
 0.354
 0.507

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.277
 0.926
-0.465

 1.274

 1.155
 0.905
-0.403
-0.909
 0.727
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Grain Size (mm)

Project
Location
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Station
Interval
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Skewness

USCS

2203
Nags Head NC
Aug 2013

NSS-05b
LTT

 0.720 mm
 0.311 mm
-0.336

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Symmetrical
Very Platykurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.94
  0.03
 40.15
   6.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

 12.10
 12.42
  9.01
  7.87
  6.75
  5.58
  5.89
  8.75
 21.51
 25.40
  4.22
  0.38
  0.03
  0.03

Weight %

 10.09
 10.36
  7.51
  6.56
  5.63
  4.65
  4.91
  7.30
 17.93
 21.18
  3.52
  0.32
  0.03
  0.03

Cumm. Wt %

 10.09
 20.44
 27.96
 34.52
 40.15
 44.80
 49.71
 57.00
 74.94
 96.11
 99.63
 99.95
 99.97
100.00

Percentiles
-2.250     1
-2.250     5
-1.965    16
-1.445    25
 0.770    50
 1.750    75
 1.965    84
 2.225    95
 2.660    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.474
 1.684
-0.336
 1.585

 (mm)
 0.720
 0.311

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.257
 1.661
-0.371

 0.574

 0.000
 1.965
-0.392
-0.398
 0.139
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Grain Size (mm)

Project
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USCS

2203
Nags Head NC
Aug 2013

NHB-01a
Swash

 0.542 mm
 0.461 mm
-0.873

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.71
  0.01
 18.31
   4.6

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  3.65
  2.03
  2.92
  4.77
  8.55
 13.97
 22.06
 22.29
 21.64
 15.87
  1.80
  0.15
  0.00
  0.01

Weight %

  3.05
  1.70
  2.44
  3.98
  7.14
 11.67
 18.43
 18.62
 18.08
 13.26
  1.50
  0.13
  0.00
  0.01

Cumm. Wt %

  3.05
  4.74
  7.18
 11.17
 18.31
 29.98
 48.41
 67.03
 85.11
 98.36
 99.87
 99.99
 99.99
100.00

Percentiles
-2.250     1
-1.700     5
-0.410    16
 0.035    25
 0.795    50
 1.470    75
 1.720    84
 2.125    95
 2.460    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.884
 1.116
-0.873
 3.539

 (mm)
 0.542
 0.461

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.702
 1.112
-0.218

 1.092

 0.655
 1.065
-0.131
-0.547
 0.796
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Grain Size (mm)

Project
Location
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Station
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Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-01b
LTT

 0.332 mm
 0.592 mm
-1.741

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Strongly Coarse Skew
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.28
  0.01
  3.94
   2.8

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.71
  0.21
  0.81
  0.95
  2.06
  4.23
  9.19
 20.18
 49.29
 27.62
  4.51
  0.49
  0.02
  0.01

Weight %

  0.59
  0.17
  0.67
  0.79
  1.71
  3.52
  7.64
 16.78
 40.98
 22.96
  3.75
  0.41
  0.02
  0.01

Cumm. Wt %

  0.59
  0.76
  1.44
  2.23
  3.94
  7.46
 15.10
 31.88
 72.86
 95.82
 99.57
 99.98
 99.99
100.00

Percentiles
-1.575     1
-0.100     5
 0.775    16
 1.045    25
 1.470    50
 1.795    75
 1.995    84
 2.230    95
 2.675    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.592
 0.756
-1.741
 8.195

 (mm)
 0.332
 0.592

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.413
 0.658
-0.243

 1.273

 1.385
 0.610
-0.139
-0.664
 0.910
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Project
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USCS

2203
Nags Head NC
Aug 2013

NHB-02a
Swash

 0.293 mm
 0.640 mm
-1.440

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Strongly Coarse Skew
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.00
  0.01
  1.74
   3.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.22
  0.14
  0.12
  0.43
  1.18
  2.60
  6.79
 18.46
 42.96
 39.27
  7.03
  0.77
  0.02
  0.01

Weight %

  0.18
  0.12
  0.10
  0.36
  0.98
  2.17
  5.66
 15.38
 35.80
 32.73
  5.86
  0.64
  0.02
  0.01

Cumm. Wt %

  0.18
  0.30
  0.40
  0.76
  1.74
  3.91
  9.57
 24.95
 60.75
 93.47
 99.33
 99.97
 99.99
100.00

Percentiles
-0.625     1
 0.345     5
 0.960    16
 1.250    25
 1.600    50
 1.970    75
 2.105    84
 2.380    95
 2.720    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.773
 0.643
-1.440
 7.894

 (mm)
 0.293
 0.640

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.555
 0.595
-0.176

 1.158

 1.533
 0.573
-0.118
-0.415
 0.777
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-02b
LTT

 0.462 mm
 0.494 mm
-1.246

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Poorly Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.90
  0.02
 10.68
   3.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  3.50
  1.13
  0.88
  2.28
  5.01
 10.44
 21.39
 29.70
 25.43
 16.38
  3.47
  0.25
  0.02
  0.02

Weight %

  2.92
  0.94
  0.73
  1.90
  4.18
  8.71
 17.84
 24.77
 21.21
 13.66
  2.89
  0.21
  0.02
  0.02

Cumm. Wt %

  2.92
  3.86
  4.60
  6.50
 10.68
 19.38
 37.22
 61.99
 83.20
 96.86
 99.76
 99.97
 99.98
100.00

Percentiles
-2.250     1
-1.145     5
 0.055    16
 0.405    25
 1.010    50
 1.555    75
 1.780    84
 2.180    95
 2.620    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.115
 1.019
-1.246
 5.176

 (mm)
 0.462
 0.494

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.948
 0.935
-0.202

 1.185

 0.917
 0.863
-0.107
-0.571
 0.928
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-03a
Swash

 0.368 mm
 0.578 mm
-0.677

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.76
  0.01
  3.58
   2.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.33
  0.19
  0.37
  0.76
  2.64
  8.43
 19.83
 28.18
 26.54
 25.73
  6.20
  0.52
  0.03
  0.01

Weight %

  0.28
  0.16
  0.31
  0.63
  2.20
  7.04
 16.56
 23.53
 22.16
 21.48
  5.18
  0.43
  0.03
  0.01

Cumm. Wt %

  0.28
  0.43
  0.74
  1.38
  3.58
 10.62
 27.18
 50.71
 72.87
 94.36
 99.53
 99.97
 99.99
100.00

Percentiles
-1.050     1
-0.150     5
 0.410    16
 0.685    25
 1.235    50
 1.800    75
 2.010    84
 2.310    95
 2.700    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.442
 0.790
-0.677
 4.241

 (mm)
 0.368
 0.578

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.218
 0.773
-0.079

 0.904

 1.210
 0.800
-0.031
-0.194
 0.538
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-03b
LTT

 0.361 mm
 0.655 mm
-0.523

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.53
  0.02
  1.87
   2.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.02
  0.01
  0.13
  0.54
  1.54
  4.56
 14.67
 38.92
 38.35
 17.39
  3.13
  0.25
  0.00
  0.02

Weight %

  0.02
  0.01
  0.11
  0.45
  1.29
  3.81
 12.27
 32.56
 32.08
 14.55
  2.62
  0.21
  0.00
  0.02

Cumm. Wt %

  0.02
  0.03
  0.13
  0.59
  1.87
  5.69
 17.96
 50.52
 82.61
 97.16
 99.77
 99.98
 99.98
100.00

Percentiles
-0.590     1
 0.160     5
 0.670    16
 0.860    25
 1.240    50
 1.630    75
 1.800    84
 2.175    95
 2.600    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.468
 0.610
-0.523
 4.313

 (mm)
 0.361
 0.655

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.237
 0.588
-0.040

 1.072

 1.235
 0.565
-0.009
-0.128
 0.783

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-04a
Swash

 0.244 mm
 0.687 mm
-2.078

Wentworth
SP
Fine Sand
Poorly Graded

Fine Sand
Moderately Well Sorte
Strongly Coarse Skew
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.22
  0.01
  0.66
   1.8

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.30
  0.02
  0.06
  0.09
  0.32
  0.86
  2.48
  8.83
 32.58
 60.94
 12.08
  1.59
  0.06
  0.01

Weight %

  0.25
  0.02
  0.05
  0.07
  0.27
  0.72
  2.06
  7.34
 27.10
 50.69
 10.05
  1.32
  0.05
  0.01

Cumm. Wt %

  0.25
  0.27
  0.32
  0.39
  0.66
  1.37
  3.44
 10.78
 37.88
 88.57
 98.62
 99.94
 99.99
100.00

Percentiles
-0.010     1
 0.855     5
 1.345    16
 1.510    25
 1.870    50
 2.115    75
 2.205    84
 2.570    95
 2.895    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 2.038
 0.542
-2.078
14.797

 (mm)
 0.244
 0.687

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.807
 0.475
-0.202

 1.162

 1.775
 0.430
-0.221
-0.366
 0.994
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-04b
LTT

 0.364 mm
 0.537 mm
-0.721

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.75
  0.02
  5.99
   1.6

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.32
  0.39
  0.71
  1.60
  4.15
  9.33
 18.05
 22.92
 22.65
 29.29
  9.34
  0.94
  0.04
  0.02

Weight %

  0.27
  0.33
  0.59
  1.34
  3.47
  7.79
 15.07
 19.14
 18.91
 24.46
  7.80
  0.78
  0.03
  0.02

Cumm. Wt %

  0.27
  0.59
  1.19
  2.52
  5.99
 13.78
 28.85
 47.99
 66.91
 91.37
 99.16
 99.95
 99.98
100.00

Percentiles
-1.405     1
-0.390     5
 0.325    16
 0.620    25
 1.305    50
 1.915    75
 2.100    84
 2.485    95
 2.740    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.457
 0.898
-0.721
 3.698

 (mm)
 0.364
 0.537

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.243
 0.879
-0.142

 0.910

 1.212
 0.887
-0.104
-0.290
 0.620
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-05a
Swash

 0.354 mm
 0.638 mm
-0.886

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.38
  0.01
  2.16
   1.4

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.13
  0.16
  0.22
  0.43
  1.64
  4.69
 14.71
 32.72
 40.59
 20.54
  3.31
  0.24
  0.00
  0.01

Weight %

  0.11
  0.13
  0.18
  0.36
  1.37
  3.92
 12.32
 27.41
 34.00
 17.20
  2.77
  0.20
  0.00
  0.01

Cumm. Wt %

  0.11
  0.24
  0.43
  0.79
  2.16
  6.09
 18.41
 45.81
 79.81
 97.02
 99.79
 99.99
 99.99
100.00

Percentiles
-0.675     1
 0.110     5
 0.650    16
 0.870    25
 1.310    50
 1.680    75
 1.870    84
 2.190    95
 2.605    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.497
 0.648
-0.886
 5.517

 (mm)
 0.354
 0.638

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.277
 0.620
-0.118

 1.052

 1.260
 0.610
-0.082
-0.262
 0.705
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-05b
LTT

 0.378 mm
 0.628 mm
-0.367

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Symmetrical
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.67
  0.01
  2.39
   1.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.06
  0.01
  0.27
  0.50
  2.02
  6.29
 19.98
 39.03
 28.57
 18.48
  4.17
  0.28
  0.00
  0.01

Weight %

  0.05
  0.01
  0.23
  0.42
  1.69
  5.26
 16.70
 32.61
 23.87
 15.44
  3.48
  0.23
  0.00
  0.01

Cumm. Wt %

  0.05
  0.06
  0.28
  0.70
  2.39
  7.65
 24.34
 56.96
 80.83
 96.27
 99.76
 99.99
 99.99
100.00

Percentiles
-0.660     1
 0.000     5
 0.500    16
 0.760    25
 1.145    50
 1.630    75
 1.855    84
 2.210    95
 2.640    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.404
 0.670
-0.367
 3.865

 (mm)
 0.378
 0.628

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.167
 0.674
 0.006

 1.041

 1.178
 0.677
 0.048
-0.059
 0.631
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Grain Size (mm)

Project
Location
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Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-06a
Swash

 0.637 mm
 0.470 mm
-0.440

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.18
  0.00
 24.36
   1.9

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  2.40
  3.10
  4.00
  7.08
 12.70
 20.36
 24.74
 18.52
 13.91
 10.99
  2.26
  0.11
  0.01
  0.00

Weight %

  2.00
  2.58
  3.33
  5.89
 10.57
 16.94
 20.59
 15.41
 11.57
  9.14
  1.88
  0.09
  0.01
  0.00

Cumm. Wt %

  2.00
  4.58
  7.90
 13.80
 24.36
 41.30
 61.89
 77.30
 88.88
 98.02
 99.90
 99.99
100.00
100.00

Percentiles
-2.250     1
-1.685     5
-0.645    16
-0.230    25
 0.460    50
 1.175    75
 1.540    84
 2.085    95
 2.510    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.650
 1.089
-0.440
 2.989

 (mm)
 0.637
 0.470

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.452
 1.117
-0.075

 1.100

 0.448
 1.093
-0.011
-0.238
 0.725
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Grain Size (mm)

Project
Location
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Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-06b
LTT

 0.512 mm
 0.416 mm
-0.874

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.70
  0.01
 19.09
   1.6

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  4.93
  3.82
  2.23
  5.03
  6.84
 11.24
 18.52
 19.81
 19.11
 22.05
  5.71
  0.38
  0.02
  0.01

Weight %

  4.12
  3.19
  1.86
  4.20
  5.71
  9.39
 15.47
 16.55
 15.96
 18.42
  4.77
  0.32
  0.02
  0.01

Cumm. Wt %

  4.12
  7.31
  9.17
 13.38
 19.09
 28.48
 43.95
 60.50
 76.47
 94.89
 99.66
 99.97
 99.99
100.00

Percentiles
-2.250     1
-2.110     5
-0.520    16
 0.065    25
 0.935    50
 1.705    75
 1.955    84
 2.260    95
 2.680    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.965
 1.266
-0.874
 3.214

 (mm)
 0.512
 0.416

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.790
 1.281
-0.285

 1.092

 0.718
 1.238
-0.176
-0.695
 0.766
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-07a
Swash

 0.631 mm
 0.465 mm
-0.260

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Symmetrical
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.25
  0.02
 26.74
   1.6

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  1.59
  2.82
  4.21
  8.09
 15.45
 20.97
 20.29
 16.41
 15.39
 11.84
  2.94
  0.20
  0.02
  0.03

Weight %

  1.32
  2.35
  3.50
  6.73
 12.85
 17.44
 16.87
 13.65
 12.80
  9.85
  2.44
  0.17
  0.02
  0.02

Cumm. Wt %

  1.32
  3.67
  7.17
 13.90
 26.74
 44.18
 61.06
 74.70
 87.50
 97.35
 99.79
 99.96
 99.98
100.00

Percentiles
-2.250     1
-1.560     5
-0.670    16
-0.320    25
 0.420    50
 1.260    75
 1.615    84
 2.130    95
 2.590    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.663
 1.104
-0.260
 2.692

 (mm)
 0.631
 0.465

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.455
 1.130
-0.014

 0.957

 0.472
 1.142
 0.046
-0.118
 0.615
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-07b
LTT

 0.360 mm
 0.581 mm
-1.122

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.83
  0.01
  4.85
   1.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.01
  0.64
  1.00
  1.52
  2.64
  5.41
 15.57
 26.45
 35.12
 27.37
  3.77
  0.31
  0.01
  0.01

Weight %

  0.01
  0.53
  0.83
  1.27
  2.20
  4.51
 12.99
 22.07
 29.31
 22.84
  3.15
  0.26
  0.01
  0.01

Cumm. Wt %

  0.01
  0.54
  1.38
  2.65
  4.85
  9.36
 22.36
 44.43
 73.74
 96.58
 99.72
 99.98
 99.99
100.00

Percentiles
-1.475     1
-0.235     5
 0.505    16
 0.810    25
 1.345    50
 1.780    75
 1.975    84
 2.215    95
 2.635    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.472
 0.784
-1.122
 5.019

 (mm)
 0.360
 0.581

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.275
 0.739
-0.216

 1.035

 1.240
 0.735
-0.143
-0.483
 0.667
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-08a
Swash

 0.543 mm
 0.602 mm
-0.499

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.57
  0.00
 10.79
   1.3

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.11
  0.64
  0.91
  2.67
  8.57
 18.86
 33.15
 32.46
 16.84
  4.77
  0.53
  0.05
  0.01
  0.00

Weight %

  0.09
  0.54
  0.76
  2.23
  7.17
 15.77
 27.72
 27.15
 14.08
  3.99
  0.44
  0.04
  0.01
  0.00

Cumm. Wt %

  0.09
  0.63
  1.39
  3.62
 10.79
 26.56
 54.29
 81.43
 95.52
 99.51
 99.95
 99.99
100.00
100.00

Percentiles
-1.505     1
-0.655     5
-0.085    16
 0.200    25
 0.675    50
 1.130    75
 1.340    84
 1.730    95
 2.185    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.881
 0.732
-0.499
 3.833

 (mm)
 0.543
 0.602

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.643
 0.718
-0.091

 1.051

 0.627
 0.712
-0.067
-0.193
 0.674
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-08b
LTT

 0.395 mm
 0.590 mm
-1.280

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.32
  0.01
  5.92
   1.3

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.00
  1.07
  1.01
  1.70
  3.28
  5.92
 14.61
 35.74
 38.34
 15.46
  2.03
  0.15
  0.00
  0.01

Weight %

  0.00
  0.90
  0.85
  1.42
  2.75
  4.96
 12.24
 29.95
 32.13
 12.96
  1.70
  0.13
  0.00
  0.01

Cumm. Wt %

  0.00
  0.90
  1.74
  3.17
  5.92
 10.88
 23.12
 53.08
 85.21
 98.16
 99.87
 99.99
 99.99
100.00

Percentiles
-1.690     1
-0.415     5
 0.460    16
 0.780    25
 1.200    50
 1.590    75
 1.730    84
 2.130    95
 2.495    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.340
 0.761
-1.280
 5.732

 (mm)
 0.395
 0.590

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.130
 0.703
-0.217

 1.288

 1.095
 0.635
-0.165
-0.539
 1.004
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-09a
Swash

 0.417 mm
 0.669 mm
-0.372

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Symmetrical
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.34
  0.01
  2.16
   1.0

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.00
  0.04
  0.22
  0.45
  1.87
  7.00
 24.90
 45.52
 29.61
  8.42
  1.19
  0.10
  0.01
  0.01

Weight %

  0.00
  0.03
  0.18
  0.38
  1.57
  5.87
 20.86
 38.14
 24.81
  7.06
  1.00
  0.08
  0.01
  0.01

Cumm. Wt %

  0.00
  0.03
  0.22
  0.59
  2.16
  8.03
 28.89
 67.04
 91.85
 98.90
 99.90
 99.98
 99.99
100.00

Percentiles
-0.620     1
-0.010     5
 0.440    16
 0.655    25
 1.025    50
 1.410    75
 1.590    84
 1.975    95
 2.300    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.262
 0.579
-0.372
 4.216

 (mm)
 0.417
 0.669

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.018
 0.588
-0.030

 1.078

 1.015
 0.575
-0.017
-0.074
 0.726
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-09b
LTT

 0.334 mm
 0.673 mm
-0.833

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Well Sorte
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.46
  0.01
  1.41
   1.2

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.03
  0.06
  0.23
  0.32
  1.06
  2.49
  9.86
 33.40
 49.37
 19.92
  3.28
  0.40
  0.03
  0.01

Weight %

  0.02
  0.05
  0.19
  0.27
  0.88
  2.07
  8.19
 27.73
 40.98
 16.54
  2.72
  0.33
  0.02
  0.01

Cumm. Wt %

  0.02
  0.07
  0.27
  0.53
  1.41
  3.48
 11.66
 39.39
 80.38
 96.91
 99.63
 99.97
 99.99
100.00

Percentiles
-0.485     1
 0.345     5
 0.830    16
 0.990    25
 1.380    50
 1.685    75
 1.860    84
 2.190    95
 2.635    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.581
 0.571
-0.833
 6.047

 (mm)
 0.334
 0.673

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.357
 0.537
-0.095

 1.088

 1.345
 0.515
-0.068
-0.218
 0.791
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Grain Size (mm)

Project
Location
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Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-10a
Swash

 0.442 mm
 0.579 mm
-0.622

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.22
  0.00
  7.32
   1.4

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.18
  0.29
  0.82
  1.94
  5.57
 13.05
 23.03
 30.24
 29.02
 13.90
  2.01
  0.15
  0.02
  0.00

Weight %

  0.15
  0.24
  0.68
  1.61
  4.63
 10.86
 19.16
 25.15
 24.14
 11.56
  1.67
  0.12
  0.02
  0.00

Cumm. Wt %

  0.15
  0.39
  1.07
  2.69
  7.32
 18.18
 37.33
 62.49
 86.62
 98.19
 99.86
 99.98
100.00
100.00

Percentiles
-1.305     1
-0.500     5
 0.150    16
 0.430    25
 1.000    50
 1.510    75
 1.695    84
 2.110    95
 2.495    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.179
 0.789
-0.622
 3.705

 (mm)
 0.442
 0.579

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.948
 0.782
-0.125

 0.990

 0.922
 0.772
-0.100
-0.252
 0.689
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

NHB-10b
LTT

 0.374 mm
 0.591 mm
-1.145

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Coarse Skewed
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.49
  0.02
  4.95
   1.4

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.28
  0.54
  0.40
  1.15
  3.55
  6.77
 14.37
 29.62
 37.97
 21.70
  2.95
  0.16
  0.01
  0.02

Weight %

  0.23
  0.45
  0.33
  0.96
  2.97
  5.67
 12.03
 24.79
 31.78
 18.16
  2.47
  0.13
  0.01
  0.02

Cumm. Wt %

  0.23
  0.69
  1.02
  1.98
  4.95
 10.62
 22.65
 47.43
 79.21
 97.37
 99.84
 99.97
 99.98
100.00

Percentiles
-1.280     1
-0.245     5
 0.475    16
 0.795    25
 1.290    50
 1.685    75
 1.880    84
 2.185    95
 2.580    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.420
 0.760
-1.145
 5.467

 (mm)
 0.374
 0.591

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.215
 0.719
-0.212

 1.119

 1.178
 0.702
-0.160
-0.456
 0.730
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-01a
Swash

 1.865 mm
 0.623 mm
 0.415

Wentworth
SP
Medium Sand
Poorly Graded

Very Coarse Sand
Moderately Well Sorte
Symmetrical
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.32
  0.01
 92.26
   3.0

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  6.36
 15.21
 31.22
 35.94
 22.28
  7.21
  1.31
  0.27
  0.17
  0.26
  0.08
  0.00
  0.00
  0.01

Weight %

  5.29
 12.64
 25.95
 29.87
 18.52
  5.99
  1.09
  0.22
  0.14
  0.22
  0.07
  0.00
  0.00
  0.01

Cumm. Wt %

  5.29
 17.93
 43.87
 73.75
 92.26
 98.25
 99.34
 99.57
 99.71
 99.93
 99.99
 99.99
 99.99
100.00

Percentiles
-2.250     1
-2.250     5
-1.825    16
-1.615    25
-1.145    50
-0.715    75
-0.475    84
-0.020    95
 0.590    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
-0.899
 0.683
 0.415
 4.468

 (mm)
 1.865
 0.623

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
-1.148
 0.675
 0.001

 1.015

-1.150
 0.675
-0.007
 0.015
 0.652
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-01b
LTT

 0.242 mm
 0.713 mm
-1.554

Wentworth
SP
Fine Sand
Poorly Graded

Fine Sand
Well Sorted
Strongly Coarse Skew
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.36
  0.01
  0.70
   1.5

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.00
  0.00
  0.10
  0.26
  0.48
  0.91
  1.79
  6.01
 36.14
 62.59
 10.71
  1.32
  0.04
  0.01

Weight %

  0.00
  0.00
  0.08
  0.22
  0.40
  0.76
  1.49
  4.99
 30.03
 52.00
  8.90
  1.10
  0.03
  0.01

Cumm. Wt %

  0.00
  0.00
  0.08
  0.30
  0.70
  1.45
  2.94
  7.93
 37.96
 89.96
 98.86
 99.96
 99.99
100.00

Percentiles
-0.050     1
 0.955     5
 1.385    16
 1.535    25
 1.865    50
 2.105    75
 2.195    84
 2.535    95
 2.815    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 2.049
 0.487
-1.554
 9.536

 (mm)
 0.242
 0.713

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.815
 0.442
-0.169

 1.136

 1.790
 0.405
-0.185
-0.296
 0.951
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Project
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USCS

2203
Nags Head NC
Aug 2013

KH-02a
Swash

 3.512 mm
 0.631 mm
 2.831

Wentworth
SP
Coarse Sand
Poorly Graded

Granule
Moderately Well Sorte
Strongly Fine Skewed
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

110.40
  0.01
 98.13
   1.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

 57.29
 30.40
 12.44
  6.10
  2.10
  0.63
  0.31
  0.24
  0.28
  0.41
  0.16
  0.03
  0.00
  0.01

Weight %

 51.89
 27.54
 11.27
  5.53
  1.90
  0.57
  0.28
  0.22
  0.25
  0.37
  0.14
  0.03
  0.00
  0.01

Cumm. Wt %

 51.89
 79.43
 90.70
 96.22
 98.13
 98.70
 98.98
 99.19
 99.45
 99.82
 99.96
 99.99
 99.99
100.00

Percentiles
-2.250     1
-2.250     5
-2.250    16
-2.250    25
-2.250    50
-1.830    75
-1.545    84
-0.860    95
 0.805    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
-1.812
 0.665
 2.831
15.247

 (mm)
 3.512
 0.631

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
-2.015
 0.387
 1.000

 1.356

-1.898
 0.353
 1.000
 1.972
 0.972
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

KH02b
LTT

 0.263 mm
 0.531 mm
-2.354

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Strongly Coarse Skew
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.70
  0.02
  6.06
   1.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.45
  1.63
  1.30
  1.85
  2.02
  2.33
  2.96
  5.16
 18.56
 68.49
 12.35
  2.49
  0.09
  0.02

Weight %

  0.38
  1.36
  1.09
  1.55
  1.69
  1.95
  2.47
  4.31
 15.51
 57.22
 10.32
  2.08
  0.08
  0.02

Cumm. Wt %

  0.38
  1.74
  2.82
  4.37
  6.06
  8.00
 10.48
 14.79
 30.29
 87.51
 97.83
 99.91
 99.98
100.00

Percentiles
-2.020     1
-0.565     5
 1.290    16
 1.580    25
 1.920    50
 2.140    75
 2.220    84
 2.615    95
 3.030    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.929
 0.913
-2.354
 9.035

 (mm)
 0.263
 0.531

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.810
 0.714
-0.459

 2.327

 1.755
 0.465
-0.355
-1.925
 2.419
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-03a
Swash

 0.248 mm
 0.665 mm
-1.709

Wentworth
SP
Fine Sand
Poorly Graded

Fine Sand
Moderately Well Sorte
Strongly Coarse Skew
Very Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.74
  0.01
  1.08
   2.1

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.13
  0.05
  0.13
  0.24
  0.75
  1.64
  3.84
  8.79
 30.97
 60.34
 11.77
  2.02
  0.06
  0.01

Weight %

  0.11
  0.04
  0.11
  0.20
  0.62
  1.36
  3.18
  7.28
 25.65
 49.98
  9.75
  1.67
  0.05
  0.01

Cumm. Wt %

  0.11
  0.15
  0.26
  0.46
  1.08
  2.43
  5.62
 12.90
 38.55
 88.52
 98.27
 99.94
 99.99
100.00

Percentiles
-0.310     1
 0.655     5
 1.310    16
 1.485    25
 1.865    50
 2.115    75
 2.205    84
 2.580    95
 2.970    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 2.009
 0.588
-1.709
 9.615

 (mm)
 0.248
 0.665

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.793
 0.515
-0.249

 1.252

 1.758
 0.448
-0.240
-0.553
 1.151
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0.06250.1250.250.5124816
Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-03b
LTT

 0.290 mm
 0.556 mm
-1.386

Wentworth
SP
Fine Sand
Poorly Graded

Medium Sand
Moderately Sorted
Strongly Coarse Skew
Leptokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.72
  0.02
  4.79
   2.2

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  0.14
  0.29
  0.74
  1.47
  3.10
  5.29
  8.02
 11.44
 25.78
 49.37
 12.12
  1.87
  0.07
  0.02

Weight %

  0.12
  0.24
  0.62
  1.23
  2.59
  4.42
  6.70
  9.56
 21.53
 41.24
 10.12
  1.56
  0.06
  0.02

Cumm. Wt %

  0.12
  0.36
  0.98
  2.21
  4.79
  9.21
 15.91
 25.47
 47.00
 88.24
 98.36
 99.92
 99.98
100.00

Percentiles
-1.240     1
-0.225     5
 0.755    16
 1.225    25
 1.785    50
 2.090    75
 2.200    84
 2.585    95
 2.955    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.787
 0.846
-1.386
 5.256

 (mm)
 0.290
 0.556

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.580
 0.787
-0.428

 1.331

 1.478
 0.723
-0.426
-0.837
 0.945

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-59



-4 -3 -2 -1 0 1 2 3 4
0

10

20

30

40

50

60

70

80

90

100

W
ei

gh
t %

Grain Size (φ)

Grain Size Distribution
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Grain Size (mm)

Project
Location
Date

Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-04a
Swash

 0.716 mm
 0.312 mm
-0.104

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Symmetrical
Very Platykurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.12
  0.01
 46.28
   5.7

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  8.34
  9.82
 11.41
 14.07
 11.95
  6.74
  4.73
  3.69
  8.85
 30.98
  8.67
  0.82
  0.04
  0.01

Weight %

  6.94
  8.18
  9.50
 11.71
  9.95
  5.61
  3.94
  3.07
  7.37
 25.79
  7.22
  0.68
  0.03
  0.01

Cumm. Wt %

  6.94
 15.12
 24.62
 36.33
 46.28
 51.89
 55.83
 58.90
 66.27
 92.06
 99.28
 99.96
 99.99
100.00

Percentiles
-2.250     1
-2.250     5
-1.705    16
-1.235    25
 0.080    50
 1.920    75
 2.095    84
 2.455    95
 2.730    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.483
 1.679
-0.104
 1.528

 (mm)
 0.716
 0.312

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.157
 1.663
 0.035

 0.611

 0.195
 1.900
 0.061
 0.012
 0.238
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Grain Size (mm)

Project
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Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-04b
LTT

 0.431 mm
 0.346 mm
-0.955

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

119.85
  0.02
 23.40
   3.3

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  5.92
  5.55
  4.35
  6.27
  5.95
  5.76
  6.40
  6.95
 14.20
 43.26
 13.01
  2.08
  0.13
  0.02

Weight %

  4.94
  4.63
  3.63
  5.23
  4.96
  4.81
  5.34
  5.80
 11.85
 36.10
 10.86
  1.74
  0.11
  0.02

Cumm. Wt %

  4.94
  9.57
 13.20
 18.43
 23.40
 28.20
 33.54
 39.34
 51.19
 87.28
 98.14
 99.87
 99.98
100.00

Percentiles
-2.250     1
-2.245     5
-0.980    16
-0.085    25
 1.700    50
 2.080    75
 2.205    84
 2.605    95
 3.000    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.215
 1.530
-0.955
 2.637

 (mm)
 0.431
 0.346

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.975
 1.531
-0.655

 0.918

 0.613
 1.593
-0.683
-0.954
 0.523
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Grain Size (mm)

Project
Location
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Station
Interval

Mean
STD
Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-05a
Swash

 0.717 mm
 0.421 mm
-0.317

Wentworth
SP
Medium Sand
Poorly Graded

Coarse Sand
Poorly Sorted
Symmetrical
Platykurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.00
  0.02
 34.58
   3.8

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  4.36
  5.07
  6.74
 11.17
 14.16
 15.34
 18.10
 15.84
 14.93
 12.21
  1.96
  0.09
  0.01
  0.02

Weight %

  3.63
  4.22
  5.62
  9.31
 11.80
 12.78
 15.08
 13.20
 12.44
 10.17
  1.63
  0.07
  0.01
  0.02

Cumm. Wt %

  3.63
  7.86
 13.48
 22.78
 34.58
 47.37
 62.45
 75.65
 88.09
 98.27
 99.90
 99.98
 99.98
100.00

Percentiles
-2.250     1
-2.090     5
-1.115    16
-0.655    25
 0.335    50
 1.225    75
 1.585    84
 2.090    95
 2.475    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 0.480
 1.250
-0.317
 2.340

 (mm)
 0.717
 0.421

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 0.268
 1.308
-0.117

 0.911

 0.235
 1.350
-0.074
-0.248
 0.548
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Grain Size (mm)

Project
Location
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Station
Interval

Mean
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Skewness

USCS

2203
Nags Head NC
Aug 2013

KH-05b
LTT

 0.423 mm
 0.446 mm
-1.026

Wentworth
SP
Medium Sand
Poorly Graded

Medium Sand
Poorly Sorted
Coarse Skewed
Mesokurtic

Total weight (gram)
% finer than 4.00 phi
% coarser than -1.00 phi
% CaCO

3

120.43
  0.02
 16.48
   3.3

Class Limits
(φ)

  -2
-1.5
  -1
-0.5
   0
 0.5
   1
 1.5
   2
 2.5
   3
 3.5
   4

 >4.0

Mid Point
(φ)

-2.25
-1.75
-1.25
-0.75
-0.25
 0.25
 0.75
 1.25
 1.75
 2.25
 2.75
 3.25
 3.75
 4.25

Weight
(gram)

  1.71
  2.21
  2.89
  5.59
  7.45
  8.39
 11.56
 15.34
 26.56
 32.64
  5.74
  0.30
  0.03
  0.02

Weight %

  1.42
  1.84
  2.40
  4.64
  6.19
  6.97
  9.60
 12.74
 22.05
 27.10
  4.77
  0.25
  0.02
  0.02

Cumm. Wt %

  1.42
  3.26
  5.65
 10.30
 16.48
 23.45
 33.05
 45.79
 67.84
 94.94
 99.71
 99.96
 99.98
100.00

Percentiles
-2.250     1
-1.385     5
-0.290    16
 0.330    25
 1.345    50
 1.880    75
 2.050    84
 2.255    95
 2.675    99

Moment Measures
Mean
Standard Deviation
Skewness
Kurtosis
Dispersion
Standard Deviation
Deviation from Normal

 (phi)
 1.241
 1.164
-1.026
 3.391

 (mm)
 0.423
 0.446

Graphic Phi Parameters

Mean
Standard Deviation
Skewness (1)
Skewness (2)
Kurtosis

Inman
1952

Folk & Ward
1957
 1.035
 1.137
-0.449

 0.962

 0.880
 1.170
-0.397
-0.778
 0.556

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-60



Post‐Y2	and	Final	Report,	Nags	Head	Beach	2011	Nourishment	Project		 	
CZR	Incorporated	
April	2014 

 
 
 
 

 
 

 
Appendix B – Part 2 

 
 

Pre-nourishment Sediment Analyses Results  
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bngf_ohiapfcgq̀abr̀s̀d
t̀unfrlgn̂v

wfnchas̀ ôxnayogcmz
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h__aijdkàgcg
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àbcdefghib
jakkflmhbab

namofpqhmrafghib
sqqmkofgqmtab
uciafgvawab
skhtovdmtcx

yqthkfwacz{tf|zmhe}
~f�ciamft{hif����f�{c
~fxqhmramft{hif�����f�{c
~fphp�

�

������
ff����
f�����
fff���

pkhrrf�cectr
|�}

ff��
����
ff��
����
fff�
f���
fff�
f���
fff�
f���
fff�
f���
fff�
f����

c̀bfsqcit
|�}

�����
�����
�����
�����
�����
f����
f����
f����
f����
f����
f����
f����
f����
f����

jacz{t
|zmhe}

f�����
f�����
f�����
f�����
ff����
ff����
ff����
ff����
f�����
ff����
ff����
ff����
ff����
ff����

jacz{tf~

f�����
f�����
ff����
ff����
ff����
ff����
ff����
ff����
f�����
ff����
ff����
ff����
ff����
ff����

pdee�fjtf~

f�����
f�����
f�����
f�����
f�����
f�����
f�����
f�����
f�����
f�����
f�����
������
������
������
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àbcdefghib
jkklmnfolhbab
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�Ŷ�YZ[��Y�

������LLLLLQ

����~�LLLLLW

������LLLLQ�

������LLLL�W

g��~��LLLLWM

g���~�LLLLOW

g�����LLLLVS

g�����LLLLTW

g�����LLLLTT

�]RYZ[L�Y���̂Y�
abij
hsijcimcg�b�disdlj
htbujbrr
�emslrdr
�dr�bmrdlj
hsijcimcg�b�disdlj
�b�disdljg}mlfg�lmfin

L��_��

g��~��
g�����
������
g�����

L�RR�

g�����
g��~��

�̂��_��L�_�L��̂�RY[Ŷ�
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àbcdefghib
jkklmnfgklpab
qkhlrafgsatab
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�_
̀������a
_  �bc����a�a

d�a�"����a
d a�����bc�� ���a
��� ��bc�e ������f�g�a
h�i� f���j

k ��b�g���������"�
��l����������!���i�
��j �������������!���i�
�

���!��
���!��
���!��
�

eb����h"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�m�!�

da�_ ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!	

���!��
���!��
���!��
���!��
���!
�
���!�

���!	

��
!��
��	!	�
���!�

���!��
���!��
���!��

�������

���!	

���!��
���!��
���!��
���!��
���!
�
���!�	
���!		
��
!��
��	!�

���!�

���!��
���!��
���!��

e�""!�����

���!	

���!��
���!��
���!	�
���!��
���!��
���!��
��
!��
��	!��
�
�!��
�

!	�
�

!
�
�

!


���!��

nX]oXYZpqXr

��!�	�NNNNNU

��!���NNNNNJ

��!�	�NNNNUQ

��!	��NNNNsJ

��!�	�NNNNJI

��!���NNNNTJ

��!	
�NNNNtR

��!�
�NNNNVJ

��!�
�NNNNVV

u\SXYZNuXvrw]Xr
d���
����a��a���x�� �
�f�g����
y��� ��
��i��� �
����a��a���x�� �
��x�� ��l� "�z �"�b

N{|̂p}

��!��	
��!�
�
��!��

��!���

N{SS}

��!���
��!���

~]v|̂poNn̂pNnv]vSXZX]r

d���
����a��a���x�� �
�f�g��������
�f�g��������
y��� ��

�YSvY
UVJs

�\q�N�NWv]�
UVJT

��!���
��!���
��!���
�

��!���

��!�		
��!��	
��!��

��!��	
��!�
�

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-86



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
BC>?:;D;

EFGHIJK
/6+7L

MNOPQRMSS
MNOTUVMSS
WNORUX

YZ[\]̂_\̀

�a
bcdefghijkd
lmmnophqnjdcd

rmjnschijkd
lmmnophimntcd
rmjnschiucvcd
lojtpufntew

xmtjohvceyzth{ynjg|
}h~ekcnhtzjkh����h�ze
}hwmjnscnhtzjkh�����h�ze
h

������
hh����
h�����
h

rojssh�egets
{�|

hh��
����
hh��
����
hhh�
h���
hhh�
h���
hhh�
h���
hhh�
h���
hhh�
h����

bedhlmekt
{�|

�����
�����
�����
�����
�����
h����
h����
h����
h����
h����
h����
h����
h����
h����

�ceyzt
{ynjg|

h�����
hh����
hh����
hh����
hh����
hh����
h�����
h�����
h�����
h�����
hh����
hh����
hh����
hh����

�ceyzth}

h�����
hh����
hh����
hh����
hh����
hh����
h�����
h�����
h�����
h�����
hh����
hh����
hh����
hh����

rfgg�h�th}

h�����
h�����
h�����
h�����
h�����
h�����
h�����
h�����
h�����
h�����
h�����
h�����
h�����
������

�Z_�Z[\��Z�

������MMMMM�

������MMMMMV

������MMMM�P

������MMMMUV

h�����MMMMVN

h�����MMMMRV

h�����MMMMQ�

h�����MMMMXV

h�����MMMMXX

�̂SZ[\M�Z���_Z�
bcjk
itjkdjndh�c�ejtemk
iucvkcss
�fntmses
�es�cnsemk
itjkdjndh�c�ejtemk
�c�ejtemkh~nmgh�mngjo

M��̀��

h�����
h�����
������
h�����

M�SS�

h�����
h�����

 _��̀��M�̀�M��_�SZ\Z_�

bcjk
itjkdjndh�c�ejtemk
iucvkcssh{�|
iucvkcssh{�|
�fntmses

¡[S�[
�XVU

¢̂�£M¤MY�_¥
�XVR

h�����
h�����
������
h

h�����

������
h�����
������
������
h�����

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
BC>?:;D;

EFGHIJK
LMM

NIOPQRNSS
NIOTUPNSS
HVOVWU

XYZ[\]̂[_

�̀
abcdefghijc
kllmnogpmicbc

abcdefghijc
kllmnoghlmqbc
rlimsbghtbubc
absltemqdv

wlqingubdxyqgzxmif{
|g}djbmgqyijg~���g�yd
|gvlimsbmgqyijg�����g�yd
g

�����~
gg���~
g�����
g

rnissg�dfdqs
z�{

gg��
����
gg��
����
ggg�
g���
ggg�
g���
ggg�
g���
ggg�
g���
ggg~
g�~��

adcgkldjq
z�{

�����
�����
�����
�����
�����
g����
g����
g����
g����
g����
g����
g����
g����
g~���

�bdxyq
zxmif{

gg����
gg~��~
gg����
gg���~
gg����
gg~���
gg����
gg����
g�����
g�����
gg����
gg��~~
gg����
gg���~

�bdxyqg|

gg����
gg����
gg���~
gg����
gg����
gg����
gg~���
gg����
g�����
g����~
gg����
gg��~�
gg����
gg���~

reff�g�qg|

gg����
g�����
g�����
g�����
g�����
g�����
g�����
g�����
g�����
g�����
g����~
g����~
g�����
������
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àbcdefghib
jkklmnfolhbab

pkhlqafghib
jkklmnfgklrab
pkhlqafgsatab
jmhrnsdlrcu

vkrhmftacwxrfywlhez
{f|cialfrxhif}~��f�xc
{fukhlqalfrxhif��~��f�xc
f

���~�}
ff�~��
f��~��
f

pmhqqf�cecrq
y�z

ff��
��~�
ff��
��~�
fff�
f�~�
fff�
f�~�
fff�
f�~�
fff�
f�~�
fff}
f�}~�

c̀bfjkcir
y�z

��~��
��~��
��~��
��~��
��~��
f�~��
f�~��
f�~��
f�~��
f�~��
f�~��
f�~��
f�~��
f}~��

�acwxr
ywlhez

f�}~��
ff�~��
ff}~��
ff�~��
ff}~}�
ff�~�}
ff�~��
f��~��
f��~��
ff�~��
ff�~}�
ff�~��
ff�~��
ff�~��

�acwxrf{

f�}~��
ff�~��
ff�~�}
ff�~��
ff}~��
ff�~��
ff�~��
f��~�}
f��~��
ff�~��
ff�~}�
ff�~��
ff�~��
ff�~��

pdee~f�rf{

f�}~��
f��~��
f�}~��
f��~��
f��~��
f��~��
f}�~��
f��~��
f��~��
f��~��
f��~��
f��~��
f��~��
���~��
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fgghijbkhd̂]̂

lmnopqrsntu
vmmowxrsmoyqu
lmnopqrszq{qu
|}~�������

�������}�����������
�����}���������������
������~}����������������
�

������
������
������
�

���~~������~
���

����
��� 
����
��� 
����
��� 
����
��� 
����
��� 
����
��� 
����
�¡���

|�¢�£����
���

���� 
���� 
���� 
���� 
���� 
���� 
���� 
���� 
���� 
���� 
���� 
���� 
���� 
���� 

¤}����
������

�����¥
�����¥
������
��¥���
������
����  
����¥¥
����¥�
����¥�
������
������
������
�����¥
������

¤}������

������
������
������
��¥���
������
������
������
������
������
������
������
������
�����¥
������

������¤���

������
������
��¥���
������
������
������
� ����
�¥����
������
���� �
����¥�
����¥�
������
������

¦TY§TUV̈©Tª

���� �HHHHH«

����� HHHHHQ

���¥��HHHH«K

����  HHHH¬Q

��� ��HHHHQI

������HHHHRQ

����� HHHHLN

����� HHHHOQ

������HHHHOO

XMTUVHT®ª̄YTª
|}��
°���¢��¢�±}²������
°�}��}~~
³����~�~
±�~�}�~���
°���¢��¢�±}²������
±}²������������́�����

Hµ¶Z̈·

��� ¥�
�����¥
��� ¥�
���¥��

HµMM·

�����¥
������

Y̧®¶Z̈§H¦Z̈H¦®Y®MTVTYª

|}��
°���¢��¢�±}²������
°�}��}~~����
°�}��}~~����
³����~�~

¹UM®U
«OQ¬

ºX©»H¼HS®Y½
«OQR

�����¥
����� 
������
�

������

������
������
������
���� �
��� ��

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;B;

C<'
DEFG

HIJKLMHNN
HIJOPLHNN
QIJPRR

STUVWXYVZ

�[
\������]
[  �̂_����]�]

�̀]�"����]
 ̀]�����̂_���̂̂�� ���]
abcdefghifjfk
lfmnbiodnpq

rbncsgjfptungvtdcwx
ygzp{fdgnuc{g|}~~gmup
ygqbcdefdgnuc{g��}~~gmup
g

�~�}��
gg~}~�
gg�}��
g

asceeglpwpne
v�x

gg��
��}�
gg��
�~}�
ggg~
g~}�
ggg�
g�}�
ggg�
g�}�
ggg�
g�}�
ggg|
g�|}~

�pkg�bp{n
v�x

��}��
��}��
��}��
�~}��
�~}��
g~}��
g~}��
g�}��
g�}��
g�}��
g�}��
g�}��
g�}��
g|}��

�fptun
vtdcwx

gg~}~~
gg~}~�
gg~}�~
gg~}��
gg�}��
gg�}��
g��}��
g��}~�
g��}��
gg�}��
gg~}��
gg~}~�
gg~}~�
gg~}~�

�fptungy

gg~}~~
gg~}~�
gg~}�~
gg~}��
gg�}�~
gg�}��
g��}�|
g��}�|
g�|}��
gg�}��
gg~}��
gg~}~�
gg~}~�
gg~}~�

aoww}g�ngy

gg~}~~
gg~}~�
gg~}��
gg~}�|
gg�}��
gg�}~�
g��}�~
g��}�|
g�|}�~
g��}��
g��}��
g��}��
g��}��
�~~}~~

�TY�TUV��T�

�~}��~HHHHHR

g~}���HHHHH�

g~}�|�HHHHRO

g~}��~HHHH��

g�}���HHHH�I

g�}|��HHHHP�

g�}�~�HHHHM�

g�}�|~HHHHL�

g�}��~HHHHLL

�XNTUVH�T���YT�
�fc{
hnc{kcdkg�f�pcnpb{
hifj{fee
�odnbepe
�pemfdepb{
hnc{kcdkg�f�pcnpb{
�f�pcnpb{gzdbwg�bdwcs

H��Z��

g�}���
g~}���
�~}���
g�}���

H�NN�

g~}���
g~}���

�Y��Z��H�Z�H��Y�NTVTY�

�fc{
hnc{kcdkg�f�pcnpb{
hifj{feegv�x
hifj{feegv�x
�odnbepe

�UN�U
RL��

 X�¡H¢HS�Y£
RL�P

g�}~��
g~}���
�~}���
g

g�}~��

g�}~��
g~}��~
�~}~�|
�~}���
g~}���

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;B;

CDEFGH
IJHK

LMNOPMLQQ
LMNRSTLQQ
EMNSUT

VWXYZ[JY\

�]
_̂̀abcdefg̀
hiijkldmjf̀_̀

_̂̀abcdefg̀
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Å»̧ÁÂÃǢÇÂÃ̄Ç̧»̧́ µ·µ»¹

�qwz
y~wz{wr{t¼q½�w~�vz
y�q�zqxxt���
y�q�zqxxt���
¾�r~vx�x

È¶́ ¶̧
É°±Ê

Ë³ÌÍ̄Î̄Ï̧»Ð
É°±Ñ

������
t�����
t�����
t

t�����

������
t�����
t�����
t�����
t�����

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;B;

CDEFGHI
JKK

LMNOPQLRR
LMNQSTLRR
LMNPSU

VWXYZ[\Y]

�̂
_̀abcdefgha
ijjklmenkgàa
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qrstuvwxtyz

{|tsr}~�y��t}��xs��
�}�y��x}t�s�}����}��y
�}z|sx��x}t�s�}�����}��y
}

������
}}����
}�����
}

�rs��}�y�yt�
���

}}��
����
}}��
����
}}}�
}���
}}}�
}���
}}}�
}���
}}}�
}���
}}}�
}����

�y�}q|y�t
���

�����
�����
�����
�����
�����
}����
}����
}����
}����
}����
}����
}����
}����
}����

��y��t
��xs��

}}����
}}����
}}����
}�����
}�����
}�����
}�����
}�����
}�����
}}����
}}����
}}����
}}����
}}����

��y��t}�

}}����
}}����
}}����
}�����
}�����
}�����
}�����
}�����
}�����
}}����
}}����
}}����
}}����
}}����

�w���}�t}�

}}����
}�����
}�����
}�����
}�����
}�����
}�����
}�����
}�����
}�����
}�����
}�����
}�����
������

�UZ�UVW��U 

������JJJJJS

������JJJJJ¡

������JJJJSN

������JJJJQ¡

}�����JJJJ¡K

}�����JJJJ¢¡

}�����JJJJMP

}�����JJJJ£¡

}�����JJJJ££

¤YOUVWJ¤U¥ ¦ZU 
��s�
§ts��sx�}̈�©ysty|�
§v�~����
ªwxt|�y�
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ầdhiagp
x�y

��}��
��}��
��}��
�~}��
�~}��
d~}��
d~}��
d�}��
d�}��
d�}��
d�}��
d�}��
d�}��
d|}��

�_avwp
xvjfcy

d�~}��
dd�}�|
dd�}��
dd|}��
dd�}��
dd�}|�
dd�}��
d�~}�|
d��}��
d��}��
dd�}�~
dd~}��
dd~}~|
dd~}~�

�_avwpdz

d�~}��
dd�}�|
dd�}��
dd|}|�
dd�}��
dd�}��
dd�}��
d�~}�~
d��}~~
d��}��
dd�}~|
dd~}��
dd~}~|
dd~}~�

nbcc}d�pdz

d�~}��
d��}|�
d�~}��
d�|}��
d��}��
d|�}�|
d�|}�|
d�|}�|
d��}�|
d��}��
d��}��
d��}��
d��}��
�~~}~~

�V[�VWX��V�

��}��~KKKKK�

��}��~KKKKK�

��}��~KKKK��

��}��~KKKK��

d~}|�~KKKK�L

d�}|�~KKKKT�

d�}�~�KKKKNO

d�}���KKKKR�

d�}�|�KKKKRR

�ZPVWXK�V���[V�
_̂fg
epfg̀fj̀d�_�afpaig
es_ug_oo
�bjpioao
�ao�_joaig
epfg̀fj̀d�_�afpaig
�_�afpaigd{jicd�ijcfk

K��\��

d~}���
d�}���
�~}�|�
d�}�~�

K�PP�

d~}�|~
d~}�~�

�[��\��K�\�K��[�PVXV[�

_̂fg
epfg̀fj̀d�_�afpaig
es_ug_oodx�y
es_ug_oodx�y
�bjpioao

 WP�W
�R��

¡Z�¢K£KU�[¤
�R�T

�~}~��
d�}���
�~}���
d

d~}���

�~}���
d�}���
�~}���
�~}���
d~}�~�

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;B;

CDEFGHI
JKK

LMNOPGLQQ
LGNRRRLQQ
LGNSTR

UVWXYZ[X\

��
]̂_̀abcdef_
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uhoejcq̂ v̀wocxvieby
zc{̀f̂icowefc|}~~csẁ
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__zyxz
__|y||
__|y}�
__�yx}
__�y�}
__�y�x
_|}yxz
_�~y~}
_��y�~
_||yzz
__zy}�
__zy|x
__zyz}
__zyzx

�Z\rsi_v

__zy��
__|yz�
__|y��
__�yx�
__�y��
__�yx�
_|}yz�
_�~y|�
_��y~�
_|zy}z
__zy}|
__zy|x
__zyz}
__zyzx

j]̂ ŷ_�i_v
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�¥¦§̈©

_|yz~z
_zy�|�
{zy}x�
_�y}�~

�¥��©

_zyx}�
_zy~�|

ª �¦§̈«�¬§̈�¬� ����� �

YZab
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¶]£·ŅNXª̂¹
¥̈¦Q

������
������
������
�

������

������
������
������
������
������

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+AB?=9
CD$?:;EE

F9GHI&
JKLM

NOPQRSNTT
NOPUVWNTT
XOPUOY

Z[\]̂_̀]a

�b
cdefghijkle
mnnopqirokede

cdefghijkle
cnedoksdpqitdppijnosde
unkovdijwdxde
ydzsnwgosf{

|nskpixdf}~si�}okh�
�i�fldois~kli����iz~f
�i{nkovdois~kli�����iz~f
i

������
ii����
ii����
i

upkvviyfhfsv
���

ii��
����
ii��
����
iii�
i���
iii�
i���
iii�
i���
iii�
i���
iii�
i����

cfeimnfls
���

�����
�����
�����
�����
�����
i����
i����
i����
i����
i����
i����
i����
i����
i����

tdf}~s
�}okh�

ii����
ii����
ii����
ii����
ii����
ii����
i�����
i�����
i�����
ii����
ii����
ii����
ii����
ii����

tdf}~si�

ii����
ii����
ii����
ii����
ii����
ii����
i�����
i�����
i�����
ii����
ii����
ii����
ii����
ii����

ughh�itsi�

ii����
ii����
ii����
ii����
ii����
i�����
i�����
i�����
i�����
i�����
i�����
i�����
i�����
������

�[̀�[\]��[�

������NNNNNW

������NNNNN�

i�����NNNNWU

i�����NNNNR�

i�����NNNN�O

i�����NNNN��

i�����NNNNYQ

i�����NNNNS�

i�����NNNNSS

�_T[\]N�[���̀[�
cdkl
jsklekoei�d�fksfnl
jwdxldvv
�gosnvfv
�fvzdovfnl
jsklekoei�d�fksfnl
�d�fksfnli�onhi�nohkp

N��a� 

i�����
i�����
������
i�����

N�TT 

i�����
i�����

¡̀��a��N�a�N��̀�T[][̀�

cdkl
jsklekoei�d�fksfnl
jwdxldvvi���
jwdxldvvi���
�gosnvfv

¢\T�\
WS�R

£_�¤N¥NZ�̀¦
WS��

i�����
i�����
������
i

i�����

i�����
i�����
������
������
i�����

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-111



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+AB?=9
CD$?:;EE

FGGHIJK
GLKMN

OPQRSPOTT
OPQUPVOTT
WPQXSY

Z[\]̂_̀]a

�b
c������d
b  �ef����d�d

g�d�"����d
g d�����ef�� ���d
h ������i�j�d
k�l� i���m

n ��e�j���������"�
��o����������!���l�
��m �������������!���l�
�

���!��
���!��
���!��
�

he����k"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�p�!�

gd�b ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!��
���!��
���!�

���!
�
���!��
���!��
���!��
��
!��
���!��
���!	�
���!��
���!��
���!��
���!��

�������

���!��
���!�	
���!��
���!
�
���!��
���!��
���!��
���!��
���!�	
���!��
���!��
���!�

���!��
���!��

h�""!�����

���!��
���!��
���!��
���!
	
���!��
��
!�	
���!�

���!��
�	�!��
�
�!��
�

!	

�

!
	
�

!
	
���!��

q[̀r[\]st[u

��!�
�OOOOOv

��!���OOOOOw

��!�
�OOOOvU

��!���OOOOxw

��!���OOOOwP

��!���OOOOYw

��!	��OOOOSV

��!�
�OOOOXw

��!���OOOOXX

y_T[\]Oy[zu{̀[u
g���
����d��d���|�� �
�i�j����
}��� ��
��l��� �
����d��d���|�� �
��|�� ��o� "�~ �"�e

O��as�

��!�
�
��!��	
��!
	�
��!��


O�TT�

��!�	�
��!���

�̀z�asrOqasOqz̀zT[][̀u

g���
����d��d���|�� �
�i�j��������
�i�j��������
}��� ��

�\Tz\
vXwx

�_t�O�OZz̀�
vXwY

��!���
��!�	�
��!���
�

��!���

��!���
��!���
��!���
��!���
��!	��

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+AB?=9
CD$?:;EE

FGGHIJK
LMM

NIOPPQNRR
NIOPSJNRR
HIOTJU

VWXYZ[\Y]

�̂
_̀abcdefgha
ijjklmenkgàa
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�w|�
tx|��|y��ªw«z|xz��
t�w��w������
t�w��w������
¬�yx��z�

²ZT̈Z
WR¥V

³]£́OµOẌ ¶̂
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opz�
¡vz��zu�|¢p£wzvwr�
¡sp}�pqq|���
¡sp}�pqq|���
¤tuvrqwq

ª[VL[
TKW�

«]�¬QQYL̂®
TKW�

|�����
|�����
|�����
|

|�����

|�����
|�����
|�����
|�����
|�����

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+AB?=9
CD$?:;EE

FGHIJKL
MNN

OJPQRJOSS
OJPQJTOSS
IJPKUV

WXYZ[\]Ẑ
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³ć _̀a©³_µ̈¶d_̈
¡x~�
��~��~y�{·x̧�~��}�
��x��x��
¹�y�}���
·���xy��}�
��~��~y�{·x̧�~��}�
·x̧�~��}�{�y}�{º}y�~�

©»¼e¦½

������
{�����
������
{�����

©»́ ½́

{�����
{�����

¾dµ¼e¦¥©¤e¦©¤µdµ́_a_d̈

¡x~�
��~��~y�{·x̧�~��}�
��x��x��{���
��x��x��{���
¹�y�}���

¿̀́ µ̀
ª²«

Àc§Á©Â©̂µdÃ
ª²«̄

������
{���£�
������
{

{��£��

���£��
{��£��
������
������
{����£

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+AB?=9
CD$?:;EE

FGHIJK
LMM

NOPQRSNTT
NOPUVWNTT
XOPSOU

YZ[\]̂_\̀

�a
bcdefghijkd
lmmnophqnjdcd

rstuvwxytz{
|ssu}~xysu�w{
rstuvwxy�w�w{
����������

�������������������
���������������������
������������������������
�

���� ¡
������
�� �¢£
�

¤�����¥�����
���

����
���£
����
���£
����
���£
����
���£
����
���£
���¦
�¦�£
����
�§���

��̈�©����
���

����£
���¡£
����£
���¡£
����£
����£
���¡£
����£
���¡£
����£
���¡£
�¦��£
�¦�¡£
����£

ª�����
������

����¦�
���� �
����£�
����¡�
�� � ¦
��£�£¢
��¢�¦�
��«��«
�����¡
�����¡
������
������
������
������

ª�������

����¦�
����¢«
������
����«�
�� �«�
��£��¦
��¡�¡¡
��£�«�
����¢�
�� �¡¢
������
������
������
������

¤�����ª���

����¦�
��¦��¡
��£�«�
������
�� �¢£
�¦�� ¢
�£��¡£
�«¢�¦£
� ���¡
�  � £
�  �  
������
������
������

¬Z_Z[\®̄Z°

����£�NNNNN±

���¦¡£NNNNNQ

����£�NNNN±R

����¢�NNNN²Q

���«¡£NNNNQO

������NNNNSQ

���«��NNNN³U

���  £NNNNVQ

������NNNNVV

´̂TZ[\ŃZµ°¶_Z°
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VPJU

���¤��
���©��
����¤�
�

��� � 

�����©
�¤���¤
�����¥
����«¥
����«©

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-121



Post‐Y2	and	Final	Report,	Nags	Head	Beach	2011	Nourishment	Project		 	
CZR	Incorporated	
April	2014 

 
 
 
 

 
 

 
Appendix B – Part 3 

 
 

Post-Y1 Sediment Analyses Results  
 
 
 
 
 
 
 
 
 
 

 

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-122



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;BB

C:+
D$+E

?;FGB:?HH
?;FIJB?HH
K;FJ<<

L'-)6%$)M

�N
O�P�"����P
N  �QR����P�P

S ��������P
N  �QR�� ���P
S ������T�U�P
V�W� T���X

Y ��Q�U���������"�
��Z����������!���W�
��X �������������!���W�
��S�S[

�

���!��
���!��
���!�

����!


SQ����V"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�\�!�

OP�N ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!�	
���!��
���!	

���!��
���!�

���!��
���!��
���!��
���!��
���!��
���!�

���!�

���!��
���!��

�������

���!��
���!
�
���!	�
���!�	
���!��
���!��
���!
�
���!��
���!��
���!
�
���!�	
���!�

���!��
���!��

S�""!�����

���!��
���!�	
���!��
���!		
���!�

���!��
���!��
��
!��
�
�!��
�

!��
�

!	�
�

!
�
�

!
�
���!��

#'$('-),2'7

��!���?????B

��!�
�?????]

��!���????BG

��!���????:]

��!���????];

��!���????̂]

��!���????_I

��!���????J]

��!���????JJ

3%H'-)?3'+7̀$'7
O���
����P��P���a�� �
�T�U����
b��� ��
��W��� �
����P��P���a�� �
��a�� ��Z� "�c �"�Q

?deM,f

��!��

��!���
��!
��
��!���

?dHHf

��!���
��!�
�

D$+eM,(?#M,?#+$+H')'$7

O���
����P��P���a�� �
�T�U��������
�T�U��������
b��� ��

0-H+-
BJ]:

g%25?h?L+$A
BJ]̂

��!��	
��!���
��!��

�

��!���

��!���
��!
��
��!���
��!���
��!��	

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;BB

CDE
FGHE

IJKLMNIOO
IJKLLJIOO
PJKQLQ

RSTUVWGUX

�Y
Z�[�"����[
Y  �\]����[�[

 ̂��������[
Z [�����\]�� ���[
 ̂������_�̀�[
a�b� _���c

d ��\�̀���������"�
��e����������!���b�
��c �������������!���b�
��̂�̂f

�

���!��
���!��
���!��
����!	

\̂����a"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�g�!�

Z[�Y ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!	�
���!��
���!�	
���!
�
��	!��
���!��
���!�

���!�	
���!
�
���!��
���!��
���!��
���!��
���!��

�������

���!	�
���!


���!��
���!	�
��	!�	
���!	�
���!��
���!�

���!��
���!��
���!��
���!��
���!��
���!��

�̂""!�����

���!	�
���!	�
���!��
���!��
���!��
���!��
���!��
��
!��
�
�!��
�

!��
�

!	

�

!
�
�

!
�
���!��

hSGiSTUjkSl

��!���IIIIIm

��!���IIIIIL

��!���IIIImM

��!���IIIIDL

��!���IIIILJ

��!���IIIIQL

��!�
�IIIIno

��!���IIIINL

��!�
�IIIINN

pWOSTUIpSHlqGSl
Z���
����[��[���r�� �
�_�̀����
s��� ��
��b��� �
����[��[���r�� �
��r�� ��e� "�t �"�\

IuvXjw

��!	��
��!	��
��!���
��!���

IuOOw

��!��

��!���

FGHvXjiIhXjIhHGHOSUSGl

Z���
����[��[���r�� �
�_�̀��������
�_�̀��������
s��� ��

xTOHT
mNLD

yWkzI{IRHG|
mNLQ

��!��	
��!	�

��!���
�

��!���

��!�	�
��!	��
��!���
��!�	�
��!��


�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;BB

C:(
DEFG

HIJKLMHNN
HIJKOPHNN
QIJMRS

TUVWXYZW[

�\
]�̂�"����̂
\  �_̀����̂�̂

a ��������̂
] ̂�����_̀�� ���̂
a ������b�c�̂
d�e� b���f

g ��_�c���������"�
��h����������!���e�
��f �������������!���e�
��a�ai

�

���!��
���!��
���!	�
����!


a_����d"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�j�!�

]̂�\ ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!��
���!��
���!��
���!��
��	!��
���!�	
���!��
��	!��
��	!�	
���!��
���!��
���!��
���!��
���!��

�������

���!��
���!��
���!��
���!��
���!	�
���!��
���!��
���!	�
��	!��
���!��
���!��
���!��
���!��
���!��

a�""!�����

���!��
���!��
���!
�
���!��
���!	�
���!	�
���!
	
���!�

�
�!
�
�

!��
�

!
�
�

!
�
�

!
	
���!��

kUZlUVWmnUo

��!���HHHHHS

��!���HHHHHK

��!���HHHHSp

��!���HHHHRK

��!�	�HHHHKI

��!���HHHHqK

��!���HHHHMO

��!	��HHHHPK

��!���HHHHPP

rYNUVWHrUsotZUo
]���
����̂��̂���u�� �
�b�c����
v��� ��
��e��� �
����̂��̂���u�� �
��u�� ��h� "�w �"�_

Hxy[mz

��!	
�
��!	��
��!	��
��!
	�

HxNNz

��!��	
��!��


{Zsy[mlHk[mHksZsNUWUZo

]���
����̂��̂���u�� �
�b�c��������
�b�c��������
v��� ��

|VNsV
SPKR

}Yn~H�HTsZ�
SPKq

��!�	�
��!	��
��!���
�

��!���

��!��	
��!	��
��!���
��!���
��!�



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;BB

C:A
DEFG

HIJKLIHMM
HIJNOPHMM
QOJRSO

TUVWXYZW[

�\
]̂_̀abc_d
effghiajgcd̀d

k̀d̂lmabc_d
kfd̀gcǹhiabfgǹd
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z�{

aa��
����
aa��
����
aaa�
a���
aaa�
a���
aaa�
a���
aaa�
a���
aaa~
a�~��

k̂daef̂_n
z�{

�����
�����
�����
�����
�����
a����
a����
a����
a����
a����
a����
a����
a����
a~���

�̀ ôyn
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xaŷd\gamucdaz{||aqû
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àbcdefghib
jkklmnfolhbab

pqrstuvwrxqtywz{
|vvr}styvr~q{
ys��q~r��w}
pqrst|}w~s��r~��

�v~w}t�q���~t��rw��
�t��zqrt~�wzt����t���
�t�vwrxqrt~�wzt�����t���
�tuwu�

�

������
tt����
t�����
ttt���

u}wxxt����~x
���

tt��
����
tt��
����
ttt�
t���
ttt�
t���
ttt�
t���
ttt�
t���
ttt�
t����

��{t|v�z~
���

�����
�����
�����
�����
�����
t����
t����
t����
t����
t����
t����
t����
t����
t����

�q���~
��rw��

t�����
t�����
t�����
tt����
tt����
tt����
tt����
tt����
tt����
t�����
tt����
tt����
tt����
tt����

�q���~t�

t�����
t�����
tt����
tt����
tt����
tt����
tt����
tt����
tt����
t�����
tt����
tt����
tt����
tt����

u����t�~t�

t�����
t�����
t�����
t�����
t�����
t�����
t�����
t�����
t�����
t�����
t�����
t�����
t�����
������

�X]�XYZ ¡X¢

������NNNNNO

������NNNNN£

������NNNNOR

������NNNNT£

������NNNN£Q

t�����NNNN¤£

t�����NNNNU¥

t�����NNNN¦£

t�����NNNN¦¦

§\SXYZN§Ẍ¢©]X¢
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������OOOOSP

������OOOO©S

������OOOOVU

������OOOOWS

������OOOOWW

ª̂TZ[\OªZ«¦¬_Z¦
wx��
~����}��®x̄��~�z�
{x��xyy
°|}~zy�y
®�y�x}y�z�
~����}��®x̄��~�z�
®x̄��~�z���}z��±z}���

O²³̀¤́

������
������
������
�����¡

O²TT́

������
�����¡

µ_«³̀¤£O¢̀¤O¢«_«TZ\Z_¦

wx��
~����}��®x̄��~�z�
{x��xyy����
{x��xyy����
°|}~zy�y

¶[T«[
§WS̈

·̂¥̧O¹OY«_º
§WS©

������
�����¡
�����¡
�

������

����¡�
������
������
����¡�
������

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
=%1?:;BB

CDEFGHI
JKK

LGMNOPLQQ
LGMPRPLQQ
FRMOST

UVWXYZ[X\

�]
_̂̀abcdefg̀
hiijkldmjf̀_̀

_̂̀abcdefg̀
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f]ggbhid̂]̂

j]ikblmdin]bcdê
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â����e"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�k�!�

̀]�[ ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!��
���!��
���!��
���!��
���!��
���!��
���!��
���!	�
���!��
���!��
���!��
���!�	
���!��
���!��

�������

���!��
���!��
���!��
���!��
���!�

���!��
���!�	
���!��
���!��
���!��
���!��
���!��
���!��
���!��

a�""!�����

���!��
���!��
���!�

���!��
���!	�
���!��
���!��
���!
�
��	!��
���!	�
�
�!��
�

!	�
�

!
�
���!��

lTYmTUVnoTp

��!���KKKKKN

��!���KKKKKG

��!���KKKKNP

��!	��KKKKMG

��!���KKKKGF

��!���KKKKRG

��!���KKKKqr

��!�
�KKKKQG

��!���KKKKQQ

sXOTUVKsTtpuYTp
�̀��
����]��]���v�� �
�b�c����
w��� ��
��f��� �
����]��]���v�� �
��v�� ��i� "�x �"�̂

KyzZn{

��!��

��!���
��!���
��!���

KyOO{

��!���
��!�
�

|YtzZnmKlZnKltYtOTVTYp

�̀��
����]��]���v�� �
�b�c��������
�b�c��������
w��� ��

}UOtU
NQGM

~Xo�K�KStY�
NQGR

��!���
��!���
��!���
�

��!��


��!��	
��!���
��!���
��!���
��!
��

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-137



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
3+$?:;B:

C:+
D$+E

?;F<GH?II
?;FGHJ?II
K;FLB;

M'-)6%$)N

�O
P������Q
O  �RS����Q�Q

T�Q�"����Q
T Q�����RS���RR�� ���Q
U ������V�W�Q
X�Y� V���Z

[ ��R�W���������"�
��\����������!���Y�
��Z �������������!���Y�
�

���!��
���!��
���!��
�

UR����X"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�]�!�

TQ�O ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!��
���!��
���!�	
���!�	
���!��
���!
�
���!�

���!�	
���!��
���!
�
���!�

���!��
���!��
���!��

�������

���!��
���!�	
���!��
���!��
���!��
���!�

���!��
��
!��
���!�

���!��
���!��
���!��
���!��
���!��

U�""!�����

���!��
���!�	
���!��
���!	�
���!��
���!		
��	!��
���!��
�	�!��
�
	!��
�

!	�
�

!
�
�

!


���!��

#'$('-),2'7

��!���?????B

��!���?????̂

��!���????BG

��!	��????:̂

��!�	�????̂;

��!���????Ĵ
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xarfcgm\gakucda}~{||aqû
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ìab[ae[_�Z�\ai\db
l̀ZmbZkk
�]eidk\k
�\koZek\db
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ỳz�y�

H�MM�

{̀z���
{̀z�{�

�W��X��H�X�H��W�MRTRW�

Z[bc
albc\bf\̀�[�]bl]ec
am[nc[kk̀u}v
am[nc[kk̀u�v
�̂flek]k

�SM�S
O�K�

�V��H�HQ�W 
O�K�

{̀z���
{̀z���
|{z�{�
`
}̀z��{

{̀z�}{
{̀z~~{
|{z���
|{z�y�
{̀z���

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
3+$?:;B:

C<'
DEFG

HIJKLIHMM
HIJNOKHMM
PQJNRS

TUVWXYZW[

�\
]̂_̀abcdef_
ghhijkclie_̂_

]̂_̀abcdef_
]h_̂iem̂jkcdhim̂_
dmihfnjkcoheip̂cdq̂r̂_
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ầdhiagn
y�z

��~��
��~��
��~��
��~��
��~��
d�~��
d�~��
d�~��
d�~��
d�~��
d�~��
d�~��
d�~��
d}~��

�_awxn
ywjfcz

dd�~��
dd�~��
dd�~��
dd�~��
dd}~}�
dd�~��
d��~��
d��~}�
d��~��
dd�~�}
dd�~��
dd�~��
dd�~��
dd�~��

�_awxnd{

dd�~��
dd�~��
dd�~��
dd�~��
dd�~��
dd�~}�
d��~��
d��~��
d�}~��
dd�~��
dd�~��
dd�~��
dd�~��
dd�~��

obcc~d�nd{

dd�~��
dd�~��
dd�~��
dd}~}�
dd�~}�
d��~��
d��~��
d��~��
d��~��
d��~}�
d��~��
d��~��
d��~��
���~��

�WJ�WXY��W�

��~���MMMMMS

��~���MMMMMR

d�~���MMMMSG

d�~}��MMMMTR

d�~���MMMMRN

d�~}��MMMM�R

d�~���MMMM�P

d�~���MMMMUR

d�~���MMMMUU

�[QWXYM�WK��JW�
_̂fg
enfg̀fj̀d�_�afnaig
eq_rg_pp
�bjnipap
�apt_jpaig
enfg̀fj̀d�_�afnaig
�_�afnaigd|jicd�ijcfk

M��\��

d�~���
d�~��}
��~���
d�~��}

M�QQ�

d�~}�}
d�~���

IJK�\��M�\�M�KJKQWYWJ�

_̂fg
enfg̀fj̀d�_�afnaig
eq_rg_ppdy�z
eq_rg_ppdy�z
�bjnipap

�XQKX
SURT

�[��M�MVKJ�
SUR�

d�~���
d�~��}
��~���
d

d�~���

d�~���
d�~���
��~���
��~}��
d�~���

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-141



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
3+$?:;B:

C9DEF>
G$+H

IJKLMMINN
IJKLOPINN
QMKROJ

STUVWXYVZ

�[
\]̂_̀abcdê
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\ĝ]hdn]ijbcghn]̂
cnhgeoijblgdhm]bcp]q]̂
r]sngp̀hn_t

ugndibq]_ovnbwohdax
ybz_e]hbnvdeb{|}}bsv_
ybtgdhm]hbnvdeb~�|}}bsv_
b

���|��
bb}|}}
b��|��
b

lidmmbr_a_nm
w�x

bb~�
~�|�
bb~�
~}|�
bbb}
b}|�
bbb�
b�|�
bbb�
b�|�
bbb�
b�|�
bbb{
b�{|}

\_̂bfg_en
w�x

~�|��
~�|��
~�|��
~}|��
~}|��
b}|��
b}|��
b�|��
b�|��
b�|��
b�|��
b�|��
b�|��
b{|��

�]_ovn
wohdax

bb�|��
bb�|��
bb�|��
bb�|��
bb�|��
bb�|��
b�}|��
b��|}�
b��|��
bb�|��
bb}|{{
bb}|}�
bb}|}�
bb}|}}

�]_ovnby

bb�|{�
bb�|�}
bb�|�}
bb�|��
bb{|��
bb�|��
b��|��
b��|�{
b��|��
bb�|�{
bb}|��
bb}|}�
bb}|}�
bb}|}}

l̀aa|b�nby

bb�|{�
bb�|��
bb�|��
bb�|}{
b��|��
b��|{�
b��|�{
b��|{�
b��|�{
b��|��
b��|��
b��|��
�}}|}}
�}}|}}

�TY�TUV��T�

~�|��}IIIIIM

~�|���IIIIIL

~}|}�}IIIIM�

b}|��}IIIIOL

b}|���IIIILJ

b�|��}IIII�L

b�|��}IIIIP�

b�|��}IIII�L

b�|�}}IIII��

�XNTUVI�T���YT�
\]de
cndêdĥb�]�_dn_ge
cp]qe]mm
�̀hngm_m
�_ms]hm_ge
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ẅxtu�y�
¦y�srx�yu�
¥t|��|x�~¦r§y|tyu�
¦r§y|tyu�~�xu�~©ux�|}

Kª«Z�¬

~�����
~�����
������
~�����

KªNN¬

~�����
~�����

Y£«Z��K�Z�K�£Y£NTVTY�

�r|�
¥t|��|x�~¦r§y|tyu�
¥vr��r��~���
¥vr��r��~���
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ẗ©r��r|su�~|�u«|~���

K¬[�®

u�����
u�����
u�����
u�����

K¬PP®

u�����
u�����

Z̄¦[��K�[�K�¦Z¦PUWUZ¡

zt�s
v��sy�~yüt©r��r|s
vwtxst{{u���
vwtxst{{u���
ª}~�|{r{

°VP¦V
S¤N¢

±Y ²K³KT¦Ź
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î̀_jfn_kldeijn_̀
opqqrstuvwx
yrz{|}tsuv

~{swx��ru��s���twq�
���u�rt�s�w���������u
��v{wtzrt�s�w����������u
�

������
������
������
�

�xwzz��uqusz
���

����
����
����
����
����
����
����
����
����
����
����
����
����
�����

yu���{u�s
���

�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����

�ru��s
��twq�

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�ru��s��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�}qq���s��

������
������
������
������
������
������
������
������
������
������
������
������
������
������

�V[�VWX��V�

������LLLLLT

������LLLLLR

������LLLLTQ

������LLLL R

������LLLLRG

������LLLLHR

������LLLLON

������LLLL¡R

������LLLL¡¡

¢ZPVWXL¢V£�¤[V�
yrw�
osw��wt��¥r¦uwsu{�
o|r��rzz
§}ts{zuz
¥uz�rtzu{�
osw��wt��¥r¦uwsu{�
¥r¦uwsu{���t{q�̈{tqwx

L©ª\�«

������
������
������
������

L©PP«

������
������

¬[£ª\��L�\�L�£[£PVXV[�

yrw�
osw��wt��¥r¦uwsu{�
o|r��rzz����
o|r��rzz����
§}ts{zuz

WP£W
T¡R 

®Z�̄L°LU£[±
T¡RH

������
������
������
�

������

������
������
������
������
������

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-148



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
3+$?:;B:

CDEFGHI
/6+7J

KLMNOPKQQ
RSTUVWRXX
RSTSYV

Z[\]̂_̀]a

�b
cdefghijkle
mnnopqirokede

snkotdijkle
cnedokudpqivdppijnoude
wxyyz{|}~��
�z����|{}~

��{����z}��{���|�y�
���}�z|�{�����������}
��~��|�z|�{������������}
�

������
������
������
�

������� ¡ ¢�
£�¤

��¥¦
¥§̈©
��¥§
¥ª̈©
���ª
�ª̈©
���§
�§̈©
���¦
�¦̈©
���«
�«̈©
���¬
�¬̈ª

® ̄�°± ²¢
£�¤

¥¦̈¦©
¥§̈³©
¥§̈¦©
¥ª̈³©
¥ª̈¦©
�ª̈¦©
�ª̈³©
�§̈¦©
�§̈³©
�¦̈¦©
�¦̈³©
�«̈¦©
�«̈³©
�¬̈¦©

µ́ ¶·¢
£¶̧�¡¤

��ª̈ªª
��ª̈ªª
��ª̈ª©
��ª̈¬¦
��¦̈¹º
�§»̈§¬
�«³̈¬¹
�««̈§³
�§«̈¹¬
��¦̈©«
��ª̈¦§
��ª̈ª©
��ª̈ª§
��ª̈ªª

µ́ ¶·¢�¼

��ª̈ªª
��ª̈ªª
��ª̈ª©
��ª̈«¹
��¦̈³¹
�§©̈ª¹
�«©̈ª¬
�«§̈ªª
�§«̈ª«
��¦̈«»
��ª̈¦ª
��ª̈ª©
��ª̈ª§
��ª̈ªª

�½¡¡̈�́¢�¼

��ª̈ªª
��ª̈ªª
��ª̈ª©
��ª̈¬¬
��«̈¦¦
�§º̈«§
�©«̈«©
�º¬̈«©
�¹³̈«º
�¹¹̈³©
�¹¹̈¹¬
�¹¹̈¹¹
§ªª̈ªª
§ªª̈ªª

¾[̀¿[\]ÀÁ[Â

¥ª̈»©ªRRRRRÃ

¥ª̈§¹ªRRRRRÄ

�ª̈§³©RRRRÃU

�ª̈«¬©RRRRYÄ

�ª̈³ªªRRRRÄS

�§̈§ªªRRRRÅÄ

�§̈¦¬©RRRRVÆ

�§̈»»ªRRRRÇÄ

�¦̈ª¹ªRRRRÇÇ

È_X[\]RÈ[ÉÂỀ[Â
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â�\ ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!��
���!��
���!��
���!��
���!��
���!��
���!��
���!�	
��
!��
���!��
���!��
���!��
���!�

���!��

�������

���!��
���!��
���!��
���!��
���!��
���!
�
���!
�
���!��
���!��
��
!��
��	!	�
���!��
���!�	
���!��

b�""!�����

���!��
���!��
���!��
���!�

���!��
���!��
���!��
���!


���!��
�	
!
�
�
	!��
�

!
�
�

!
	
���!��

kUZlUVWmnUo

��!���LLLLLP

��!���LLLLLp

��!���LLLLPO

��!�	�LLLLNp

��!���LLLLpG

��!���LLLLqp

��!���LLLLRr

��!���LLLLHp

��!	��LLLLHH

sYQUVWLsUtouZUo
a���
����̂��̂���v�� �
�c�d����
w��� ��
��f��� �
����̂��̂���v�� �
��v�� ��i� "�x �"�_

Lyz[m{

��!
�

��!���
��!	��
��!���

LyQQ{

��!���
��!�	


|Ztz[mlLk[mLktZtQUWUZo

a���
����̂��̂���v�� �
�c�d��������
�c�d��������
w��� ��

}VQtV
PHpN

~Yn�L�LTtZ�
PHpq

��!���
��!�
	
��!��	
�

��!���

��!���
��!���
��!��

��!�	�
��!
��

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-149



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
3+$?:;B:

=@CDB;+
EFGHI

JKLMMKJNN
JKLOPQJNN
RKLQSO

TUVWXYZW[

�\
]̂_̀abcdef_
ghhijkclie_̂_

mhein̂cdef_
ghhijkcdhiô_
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ºŸ»J¼JT®Z½
ªQM¬

������
������
������
�

������

������
������
������
������
������

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
3+$?:;B:

CDEFGHI
JKK

LMNOPQLRR
LMNQQSLRR
TUNQVO

WXYZ[\]Ẑ
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q]rlgòhl_s

tgldibp]_uvlbwuhdax
ybz_e]hblvdeb{|}}brv_
ybsgdhn]hblvdeb~�|}}brv_
ybmdm�

�

�}}|��
bb}|}�
bb�|��
bbb�|�

midnnbq_a_ln
w�x

bb~�
~�|�
bb~�
~}|�
bbb}
b}|�
bbb�
b�|�
bbb�
b�|�
bbb�
b�|�
bbb{
b�{|}

\_̂bfg_el
w�x

~�|��
~�|��
~�|��
~}|��
~}|��
b}|��
b}|��
b�|��
b�|��
b�|��
b�|��
b�|��
b�|��
b{|��

�]_uvl
wuhdax

bb}|�{
bb}|��
bb�|}�
bb�|{}
bb{|{�
bb�|��
b��|��
b�}|�{
b�{|��
bb�|��
bb}|��
bb}|�}
bb}|}�
bb}|}�

�]_uvlby

bb}|��
bb}|�{
bb�|}�
bb�|��
bb{|��
bb�|{�
b��|��
b�}|��
b�{|�{
bb�|��
bb}|��
bb}|�}
bb}|}�
bb}|}�

m̀aa|b�lby

bb}|��
bb�|��
bb�|{}
bb{|��
bb�|��
b��|��
b��|��
b��|��
b�}|��
b��|��
b��|��
b��|��
b��|��
�}}|}}

�UI�UVW��U�

~�|}}�KKKKKS

~}|���KKKKKQ

b}|���KKKKSO

b}|{�}KKKKFQ

b}|��}KKKKQL

b�|{{}KKKK�Q

b�|���KKKK�N

b�|}��KKKK�Q

b�|��}KKKK��

�YPUVWK�UJ��IU�
\]de
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�_
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ẗ©{~z{v���yv��«vy�~�

N¬] ®

������
������
������
������

N¬SS®

������
������

KLM] �N�] N�MLMSXZXL¢

st~�
§z~��~y��̈t©{~z{v�
§wt��tuu����
§wt��tuu����
ªxyzvu{u
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ǹaa}bmlbz

bb~}��
bb~}|�
bb~}��
bb�}��
bb�}��
b��}��
b��}��
b��}��
b��}|�
b��}��
b��}��
b��}��
b��}��
�~~}~~

�TY�TUV��T�

��}�~�HHHHHP

�~}||�HHHHHL

b~}���HHHHPO

b~}���HHHH�L

b~}��~HHHHLI

b�}���HHHHQL

b�}���HHHH�K

b�}���HHHH�L

b�}�~~HHHH��

�XNTUVH�T���YT�
\]de
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�c
d������e
c  �fg����e�e

h�e�"����e
h e�����fg�� ���e
i ������j�k�e
l�m� j���n

o ��f�k���������"�
��p����������!���m�
��n �������������!���m�
�

���!��
���!��
���!��
�

if����l"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�q�!�

he�c ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!�

���!	

���!��
���!��
���!��
���!��
��
!��
���!��
���!		
���!��
���!��
���!��
���!��
���!��

�������

���!�

���!��
���!��
���!��
���!��
���!��
���!�	
���!��
��	!��
���!��
���!��
���!��
���!��
���!��

i�""!�����

���!�

���!�

���!�

���!��
���!��
���!��
���!��
��
!	�
�		!�	
�
	!��
�

!	�
�

!
�
�

!
	
���!��

r\as\]̂tu\v

��!	��OOOOOS

��!���OOOOOU

��!���OOOOSw

��!�
�OOOOYU

��!���OOOOUP

��!���OOOOWU

��!���OOOOZR

��!���OOOOVU

��!���OOOOVV

x̀T\]̂Ox\yvza\v
h���
����e��e���{�� �
�j�k����
|��� ��
��m��� �
����e��e���{�� �
��{�� ��p� "�} �"�f

O~�bt�

��!���
��!���
��!�	�
��!���

O~TT�

��!���
��!�
�

�ay�btsOrbtOryayT\̂\av

h���
����e��e���{�� �
�j�k��������
�j�k��������
|��� ��

�]Ty]
SVUY

�̀u�O�O[ya�
SVUW

��!��	
��!�	�
��!���
�

��!�	�

��!���
��!���
��!�
	
��!���
��!	��

�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
BC>?:;D:

E9FGH'
I$+J

KLMNOOKPP
KLMNQOKPP
RSTUVS

WXYZ[\]Ẑ
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î̀_jfn_kldeijn_̀
enjigokldpifjq_der_s_̀
t_unirbjnav

winfkds_aoxndyojfcz
{d|ag_jdnxfgd}~��duxa
{dvifjq_jdnxfgd��~��duxa
d

���~��
dd�~��
dd�~��
d

pkfqqdtacanq
y�z

dd��
��~�
dd��
��~�
ddd�
d�~�
ddd�
d�~�
ddd�
d�~�
ddd�
d�~�
ddd}
d�}~�
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²̂¢³ŃNY§_µ
OQRW

������
v�����
v�����
v

v�����

������
v�����
������
v�����
v�����

Post-Y2 and Final Report, Nags Head Beach 2011 Nourishment Project 
CZR Incorporated 
May 2014

 
B-176



�� �� �� �� � � � � �
�

��

��

��

��

��

��

��

	�


�

���

�
�
��
���

������������

���������������� �

�!�����!����!���!����	��
����������""�

#$%&'()
*%(+),%-
.+)'

/)+),%-
0-)'$1+2

3'+-
/4.
/5'6-'77

8/9/

::;<
=+>7?@'+A?=9
BC>?:;D:

EFGHIJK
LMNOP

QRSTUVQWW
QRSXYXQWW
ZRS[Y\

]̂ _̀Mab̀P

�c
d������e
c  �fg����e�e

h�e�"����e
h e�����fg�� ���e
i ������j�k�e
l�m� j���n

o ��f�k���������"�
��p����������!���m�
��n �������������!���m�
�

���!��
���!��
���!��
�

if����l"��
���

����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
��!�
����
�q�!�

he�c ��
���

��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��
��!��

�����
����"�

���!��
���!��
���!��
���!��
���!
�
���!�	
���!��
���!��
���!��
���!��
���!��
���!��
���!��
���!��

�������

���!��
���!��
���!��
���!��
���!�	
���!��
���!	�
���!	�
���!��
���!
�
���!��
���!��
���!��
���!��

i�""!�����

���!��
���!��
���!��
���!��
���!��
���!��
���!��
���!��
���!��
�
�!�

�

!	�
�

!
�
�

!
	
���!��

r̂bŝ_̀tûO
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ẍpuv�y�
¦y�top�yv�
¥u|��|p�r¦o§y|uyv�
¦o§y|uyv�r�pv�r©vp�|}

Rª«d�¬

r�����
r�����
������
������

RªXX¬

r�����
r�����

c£«d��R�d�R�£c£X̂`̂c�

�o|�
¥u|��|p�r¦o§y|uyv�
¥wo~�o��r���
¥wo~�o��r���
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